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Whipsnake finds home on the range at Site 300

The Alameda whipsnake is a lizard-cating con-
noisseur found on Site 300°s south-facing slopes
where rocky outcrops and sagescrub are warmed
throughout the day.

The whipsnake is a snake found in only four
counties of the United States (portions of Alameda,
Contra Costa, Santa Clara and San Joaguin Coun-
ties) and 1t has highly specialized life habits (see
below). Because the Alameda whipsnake (Masnico-
phus lateralis euryxanthus) lives in one of the fastest-
growing regions of California, it was studied by the
U.S. Fish and Wildlife Service in the mid-1990s to
determune if 1ts population numbers were in decline.

Subsequently histed as a federally-threatened
reptile m 1997, the whipsnake now receives nation-
al recognition as a special-status species under the
Federal Endangered Species Act of 1973, Site 300
Management has been proactive in protecting the
Alameda whipsnake onsite so that this unigue
species does not disappear from a portion of its range
forever.

Snake’s description

The Alameda whipsnake 1s a slender and
speedy snake with a broad head, large eyes. and
contrasting colors. Its cousin, the San Joaquin
coachwhip (or “red racer”), is a reddish-colored
snake that also has these characteristics and fre-
quents Site 30X grasslands.

One of two subspecies of whipsnake i Cal-
ifornia, the Alameda whipsnake 1s distinguished
tfrom the more common chaparral whipsnake (M.
1. lateralis) by a blackened back, a wide yellow-
orange stripe that runs down 1ts sides, and some
light tan facial markings. The belly can appear
a pmkish to red-orange coral color. Adults
range n length from 3 to S feet. When captured,
the whipsnake often lashes 1ts body in spasms,
imitating the motion of a bull whip, therein, a
possible motive for the name “whipsnake”.

Some whipsnakes, with partial or inter-
grade charactenistics of the two subspecies
exist, especially in the Corral Hollow Creek
region of Site 300. The term intergrade
describes an intermediate form of an animal.
Intergradation in whipsnake populations 1s a
natural and normal occurrence where Alameda
and chaparral whipsnake ranges overlap or are
adjacent to one another. The Endangered
Species Act protects these intergrade forms of
the whipsnake based on their genetic contnibu-
tion to the species as a whole.

Snake’s natural history

Alameda whipsnakes seem to have two
peak times of the year for significant, seasonal
movements. One is the spring mating season
and the other 1s late summer or carly fall (Sep-
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tember). These whipsnakes generally find their
winter shelter in November and sleep until
about March of the following year. Home
ranges of adult snakes can vary n size from 5
to 21.5 acres and can overlap with other whip-
snake territories.

Whipsnakes have a specialized diet of
lizard prey. but have been known to eat rat-
tlesnakes given the opportunity. Both the chap-
arral and Alameda whipsnake are most often
observed in sagescrub plant communities. This
1s the pnimary reason why the protected snake’s
numbers and geographic distribution are limit-
ed to very specific parts of the greater Bay
Arca. This scrub community 1s found in the
inner coast range or Mt. Diablo range and
vicinity. These habitats are more desert-like,
with dry-sandy soils and patches of scrub sup-
porting large numbers of lizards.

Site 300 has roughly 150 acres of this

The Alameda whipsnake
can be found on Site 300
south-facing slopes where

rocky outcrops and sage-
scrub are warmed

throughout the day.

patchy scrub that the snake can inhabit. Cur-
rently (and historically) the Livermore main-
site has no known sagescrub.

Current threats to the Alameda whipsnake
arc habitat loss from urban development and
mpacts associated with increased human pop-
ulation densitics.  Fire suppression has also
contributed to snakes losing habitat to decadent
scrub “forests™ across their range. Lastly,
species isolation (even within the four adjacent
counties previously mentioned) due to massive
road/paving construction has led to population
fragmentation of the snake.

Snake’s recovery

Recovery of the Alameda whipsnake and
its removal from the protective regulations of
the federal Endangered Species Act will rely
upon special resource management factors
such as habitat and fire management practices;
control of destructive nonnative species;
regional cooperation: and rescarch that focus-
cs on management objectives for the species.
Little i1s known about which actions will pro-
vide the most benefit to the Alameda whip-
snake’s recovery, but it would appear that both
long-term rescarch and immediate active man-
agement decisions, such as the prescribed
burns recently implemented at Site 300 are
mvaluable cfforts to finding mportant
resource-related answers.

Take a moment to identify the next snake
you see and investigate whether or not 1t's an
Alameda whipsnake. We're fortunate to live
and work 1n the greater Bay Area where some
of the rarest amimal and plant life in the world
can sull be found. Now, how about some
lunch...
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in a cave. Bottom right: Pallid Bat.
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Out of sight burrowing owls hole up at Site 300

The western burrowing owl is a
species adapted to grassland ecosystems.
Grassland animals share characteristics
that are uniquely derived from their habi-
tat and differ from animals found in other
habitats. like chaparral or forest environ-
ments. These characteristics help them
survive the localized conditions of open
plains and restricted resources.

One of the more noticeable and com-
mon traits of grassland fauna is the abun-
dance of burrowing species. Ground
squirrels and deer mice are well known
fossorial animals, but many reptiles. some
amphibians and even a bird — the burrow-
ing owl — spend time underground in
rodent burrows as well.

Burrowing owls prefer to live under-
ground for sev-
eral  reasons.
Typical grass-
land ecosystems
provide  little
cover or places
to hide from
predators.
Secondly, cli-
matic variation
may  oscillate
widely and
underground life
offers more con-
stant and safer tempera-
tures throughout the
year. Lastly. a burrow
represents a safe place
or refuge from grass-
land fires that typically
pass over burrows
quickly and with lower
temperatures than the
woodland forest fires.

Burrowing owls
presently live at Site 300,
and as recently as 1997,

s
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have been scen nesting at the Livermore
main site within the north butfer zone. The
owl 1s about nine inches tall and is quite
active 1n the daytime. contrary to other owl
species. It hunts a variety of food
sources, but usually relies upon
mice during the winter and large-
bodied insects (like the Jerusalem
cricket) in the summer to forage

Leit, a rodent burrow serves as home to the western burrowing owl. Above,
a family of western burrowing owls peek out from their nest. Right, an adult
steps out its burrow.

upon.
It occupies burrows previously excavat-
ed and abandoned by ground squirrels or
badgers. These burrows are generally
between three to six meters in length and
end in an antechamber that serves as the
nesting area for young. A productive nest
may have five to cight owl nestlings visible
i June at the burrow entrance. Much is
known about the owl from studies per-
formed during the breeding cycle when the
birds are quite visible. But much less is
known about its winter habits and localized
or long distance migrations that may occur
nto and from this area of California.
Besides the dry. open grassland habitats,
burrowing owls may be seen close to human
habitations such as golf courses. airports,
vacant lots in residential arcas, right-of-
ways and any place potential subterrancan
burrows are present. These flatland arcas in
the central valley and bay arcas are also
prime building locations and are rapidly
becoming arcas devel-
oped for human use.
The bird is now
found only n a frac-
tion of its historical
range n California. At
LLNL 1t receives pro-
tection through mecas-
ures designed
to  safeguard
active  bur-
rows of the
local owl pop-
ulation. In the

next decade.
LLNL bur-
rowing owls

may be one of
the few among
the remaining
populations in
this region.
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When a legless, slithering reptile Isn’t a snake: California Legless Lizard
By Jessie Coty

Alizard I a four-legged reptile that Is covered In scales, right?

Not atways. The California legless lzard (Amnlela pukchra) tums
that iImage upside-down, or more precisely, firmly to rest — on the
ground without legs.

Pencli-sized and at risk

This small lzard is typically silver or baige on its back, with a

yellow-white to bright yellow underside. A biack line usualy runs

2007 WA Haxingtan aver the length of its back. Simply stated, it lccks ke a worm or
(Ca¥hotos) small snake.

The G i legless lzard Observed just once o Site 300, this California Spedes of Spedal

fooks mare (ke 3 WOM OF 2 Conearn exists here but i dFficut to detect. This status Identifies
small snake, yet it's & species at risk for becoming threatened or encangerad.
burrowing (fossara)) lrard
mith very uwigue adaptations.

2007 WiWam Flaxington (CalPhotos)

The coloration af the Calfornie lagless (zard vavies includng
metallc siver, baige, dark brown and black (on its back).

Why Isn't It a snake?

Snakes and lzards share 3 common evolutionary past, yet changes that occurred over the miliennia
resulted In their modermn separation. Akhough key Internal crgan and skeletal differences exist, for most
of us, an arswer to this question merely Involves an intimate reptilan encounter. If It blinks, it's not a
snake. And, more dramatic than the lizards” moveadle eyelids: If it slithers away yet drops (detaches)
its tall to leave a predator behing, It's not a snake.

Adaptations set this lzard apart

The fighly unigue life strategy of the legless lizard directly results from its evolutionary adaptations.
Whether the legless lizard ever had legs or evalved to Its present legless form remains a guestion. Yet,
thiz adaptation, and many others, dlow it to ocoupy an unusual, fosseral {burrowing) niche that is
unexploitad by other lizards. This gives It a life history that varies greatly from snakes.

Umbless and with smocth, polished scales, the legless lzard s known for stellar “sand-swimming® or
burrowing easily through moist, sandy or lcose scolls. Other adaptations, ke its “shovel-shaped™
snout, counter-sunk jaw and biure tall, akd these moverments. Beneath the leaf litter, this lizard secks
food. Uniike snakes, Its prey consists of insact larvae, termites, small adult Insects, spiders and cther
invertebrates. No mice.

Spotting this elusive lizard takes a sharp eye and a bit of luck; but It's worth a try. It burrows In the
sand washes, sand dunes, bases of slopes or near streams of ks preferred habitats — sparsely
vegatated beaches, chaparral, pine-cak woodland or streamside growth of sycamores, cottonwoods
and caks. The lizard Is easier to find on cool days as It genarally surfaces only In cooler weather (60-65
degrees Fanrenheit). Good luck.

httpsz//mewsline llnl goviwildside/print02.01 08_wildside_print.php
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Survival strategies of the California red-legged frog
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By Karen Jensen

The federally protected California red-
legged frog (Rana aurora draytonii} can be found
in streams. ponds, marshes and artificial water sources such

as stock ponds. Here at the Laboratory. you might observe these crimson hued
creatures at Lake Haussmann and Arroyo Las Positas, or in the wetlands of Elk

Ravine and Gooseberry Canyon at Site 300.

Often these aquatic habitats avalable to frogs are isolated from each
other by wide expanses of terrestrial habitat. These seemingly isolated
frog populations are linked together to form a larger group referred to as a
metapopulation.

The populations of frogs that make up the metapopulation operate

ndependently of each other. However. during certain times of the year, some

frogs will travel beyond their usual pond either to the surrounding terrestrial
habitat in search of food or shelter, or to migrate to another aquatic habitat.

Throughout the summer months, California red-legged frogs often move

nto terrestrial areas to forage and seck shelter. During this period, frogs can
be found under boulders or rocks and organic debris. such as downed trees
or logs: industrial debris; and agricultural items like drains, troughs or sheds.
Small burrows, like those made by ground squirrels. provide an important

U.S. FisH AND WILDUFE SERVICE.

An adult California red-legged frog.

Prorro sy Micnaes vax Harew, EPD

safe haven from the intense summer heat. Moist leaf
litter and narrow stream channels also allow the frogs to
hunker down, waiting for the fall rains. Frogs will even use

the deep cracks of drying ponds, anything that provides shade. cooler
temperatures, and a bit of moisture.

Duning periods of wet weather, some frogs use the rain to travel
overland and settle in new aquatic habitats. This usually begins with
the first rains of the fall and most of these overland movements happen
at night. Frogs can travel under these conditions for distances of more
than 1.9 miles (3 kilometers) with no apparent regard to topography,
vegetation type or ripanan cormidors.

Movements of individual frogs throughout the metapopulation
allows for the exchange of individuals and recolonization in the event
of a local extinction. Access to appropriate terrestrial habitat allows the
frogs to survive throughout periods of drought and heat.

Biologists and resource managers are attempting to understand the
survival strategies of the California red-legged frog. One thing is certamn:
the frogs, not only at LENL's sites but throughout the region. have the
greatest chance of survival when there are multiple arcas of suitable
aquatic habitat connected by suitable terrestrial habatat.
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Above: Aerial view of California red-legged frog breeding <

(aquatic) habitat ded by terrestrial habitat. Inset: P

An adult California red-legged frog wearing a radio- I~ A

transmitter. This is a device that can help biologists study i ;
movement and habitat use within the metapopulation. A

Background image: This wetland at Elk Ravine is used by N 6
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Protecting the native frog Text and photos by Michael G. van Hattem

The California red-legged frog (Rana aurora draytonii) was listed as “threatened” under the Federal Endangered Species Act (ESA) in 1996. At that time,
the U.S, Fish and Wildlife Service had determined that the frog had been extirpated from 70 percent of its historic range from Redding, Calif. to Baja
California, Mexico. The California red-legged frog, the largest native frog in California, is widely known for its vibrant coloration, as well as its jumping
ability (Mark Twain’s jumping irog oi Calaveras County). California red-legged irog populations decreased markedly in the late 1800s when they were
hunted for human consumption; subsequently habitat loss, and the introduction of non-native predators (i.e. bullfrogs and fish) have resulted in further
population declines and isolation of remaining habitat. At LINL, Environmental Protection Department wildlife biologists work to conserve and
enhance California red-legged frog populations at the Livermore site and Site 300 while balancing the needs of LLNL projects and operations.

California red-legged frog
life cycle

(Left to right)

* Egg mass (2,000 - 4,000 eggs)
* Metamorphic larva

e The California red-legged frog

Our largest native frog
(Left to right

* Gravid female frog

¢ Front view of adult frog

* Adult frog being tracked by
biologists (note radio transmitter
belt) in the Arroyo Las Positas
{Livermore site)

Livermore site and
Site 300 habitat

(Left to right)

* Drainage Retention Basin
* Arroyo Las Positas

o Elk Ravine (Site 300)

Management

(Left to right)

¢ Biologists electrofishing the
Drainage Retention Basin to
remove non-native fish

¢ Biologist removing a bullirog
€gg mass

* Silt fencing used to exclude
frogs form a project area where
they would be at risk




Plight of red-legged frog illustrates problem of exotic species

emove a frog to save a frog? To some. erad-
Rlcalmg one species to save another doesn't

make any sense. Despite this irony, biolo-
gists commonly face this dilemma in their every-
day effort to conserve biological diversity.

The intentional or unintentional release of ani-
mals and plants outside of their native habitat or
geographical region into another region can have
a dramatic. lasting and unforeseeable impact on
native species and habitats. At a minimum the
result may be competition for survival and preda-
tion. Much worse is the potential for population
extirpation (i.e.. localized extinction) and
extinction. Furthermore, the issue of exotic
species introductions and impact on native
species and habitats goes way beyond the
borders of any county. state or country: the
1ssue at hand is a global phenomenon chang-
ing the species make-up of each and every
country on the planet.

As stated. most exotic species invasions
result in the displacement or replacement of
native species. When coupled with other
population pressures, such as habitat
destruction and modification, climate
change or pesticides. the synergistic effect
has the potential to be catastrophic. Case in
point is the California red-legged frog (Rana
awrora draytonii). It is Califorma’s largest
native frog and was once found from Red-
ding. Calif. to Baja. Mexico. but is now
extirpated from 70 percent of its historic
range. Most Califomia red-legged frog pop-
ulation declines can be attributed to habitat
loss and modification. But now more than
ever, the remaining population segments are
threatened by the spread
of species introduced
from the southeastern
United States such as
bullfrogs (Rana cates-
beiana) and Centrarchid
fish (1.c.. bass, bluegill.
ctc.).  In other words.
habitat loss and exotic
species invasion are rec-
ognized as the prover-
bial one-two punch lead-
ng to extunction.

LLNL's wildlife
biologists are smack dab
m the middle of this
struggle. faced with
exotic species at both the

Miciears. G van Harmest

A grim ecological reality: the necropsy
of a 2.year-old bullirog revealed 10
native pacific treefrogs (Hyla regilla) in
its stomach contents. This bullfrog was
removed from the Drainage Retention
Basin at the Livermore Site.
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By Michael G. van Hattem

California’s biodiversity is world-renowned but is in jeopardy. The
California red-legged frog has dedlined through much of its historic
range and is protected under the U.S. Endangered Species Act.
Predation by exotic species has greatly contributed to its decline.

Davin Coox, Saxoma Ce

frog’s mouth).

Bullfrogs prey upon all frog species. A
large adult bullfrog that attempted to
consume an adult California red-legged
frog and suffocated on it as a result
(note feet protruding from the bull-

Livermore Site and Site 300.

At the Livermore Site. the centrally located
Drainage Retention Basin has unfortunately
become a repository for numerous exotic species.
The DRB has a range of management objectives
{sce previous DRB Wildside article), including
managing the lake in ways beneficial to the Cali-
fornia red-legged frog. Exotic fish have recently
been released into the basin in large numbers by
an unknown source resulting in a situation that
biologists need to remedy. The federal Endangered
Species Act (Act) and Exccutive Order 13112 call
for federal agencies to further the purposes of the
act by engaging in conservation actions (help
recover endangered species) and by limiting the
spread of exotic species that threaten biological
diversity.

The seemingly mnocuous act of relocating,
releasing or introducing species outside of their
historic range, has very significant. harmful ram-
ifications (not to mention 1t’s illegal without per-
mits). The act of stocking the DRB with bass and
bullfrogs dramatically affects the survival of
(endangered) native species already in peril. It
is our responsibility to help conserve the biolog-
tcal diversity of California for future generations.
California’s critters are at stake: extinction is
final.

For more information on exotic species see the
following Websites: httpz//www.invasivespecies.
gov/ or http://tneweeds.ucdavis.edu/ or contact
ichael van Hattem at 4-6795 for information
about this article and LLNL's Invasive Species
Program. View previous Wildside articles by this
author and others at the LLNL Wildside Series
Archives at http://www-envinnfo llnl.gov/.

Ty, CA

The adult California red-legged frog
removed from the bullirog at left. A
ruler illustrates the size discrepancy
between the two species.
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Red-legged frog at home in Lab and Site 300 habitats

Editor's note: This column inaugurates a new
monthly feature by Laboratory wildlife biologists
abowr wildlife at the Lab and Site 300,

Califorma red-legged frogs may be found in
most wetland habitats at the Laboratory and Site
300.

The Califomnia red-legged frog (Rana aurora
draytonn) historically ranged from Marin County
mnland to Shasta County and southward to North-
west Baja Califormia. Documented throughout 46
counties, the red-legged frog 1s now extinct in at
lcast 24 of these, and as a result, received federal
protection in 1996 as a “threatened species” under
the Endangered Species Act.

Metamorphosis, an important milestone in its
transformation from tadpole to frog. occurs in July
and August. Egg masses (far left) of a few hundred
to thousands cggs laid in February-March have
spent the last several months developing through
the risky tadpole peniod (second from left). The
tadpole period is thought to be the stage of devel-
opment in which the highest montality occurs.

In July, metamorphosis (second from right) has
begun; front and rear legs have formed and devel-
oped. and the tail, which has been so important for
maobility over the last few aguatic months, 1s now
being absorbed mto the body. When the tail is com-
pletely absorbed the tadpole 1s considered a frog.

Red-legged frog egg masses

Red-legged frog tadpole

«
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Article and photos by Michael (i. van Hattem

As a native species, red-legged frogs have
evolved and adapted to the Mediterrancan chi-
mate of California, completing metamorphosis
in carly summer before wetlands dry out. To
avoid the danger of drying out, red-legged frogs
can disperse into upland habitats and seck refuge
in Cabifornia ground squirrel (Spermophilus
beecheyi) burrows, riparian areas or other wet-
lands. Frogs have been documented moving up
to two miles 1n just a few days.

The dict of the Califorma red-legged frog i1s
highly vanable; as larvae. these frogs are thought
to be algal grazers, and as they develop into frogs
their dict shifts toward invertebrates and small ver-
tebrates such as Pacific tree frogs (Hyla regilla) and
California mice (Peromyscus cahfornicus). Cali-

Metamorphosis of Ia(ﬂ)olé to frog

fomia red-legged frogs are California’s largest
native frog. attain sexual maturity at 2-3 years of
age and may live 8-10 years. although the average
life span is probably less.

A number of human influences threaten the
survival of the Califorma red-legged frog includ-
ing loss of wetlands, use of pesticides and intro-
duction of non-native species such as the bull-
frog (Rana catesbeiana). Although threats to
remaming populations vary geographically,
mtroduced aquatic predators constitute the most
significant threat to remaining populations with-
n suitable habitat.

The U.S. Fish and Wildhife Service considers
the Tni-Valley and surrounding foothills a “Key
Area” for conservation because the California red-
legged frogs can still be found in decent numbers
compared with the rest of California.

Lab policy and federal law protect the Califor-
nia red-legged frog. You can help the California
red-legged frog by avoiding impacts to wetland
arcas and not releasing any pets or other wildhife
into ponds and streams. Contact the Environmen-
tal Protection Department’s wildlife biologists if
you encounter a frog at either of the sites.

For questions or additional information about
this article, contact wildlife biologist Michae! G.
van Hatten at 4-6795.

ol

Adult red-legged frog
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Survival strategies of the California red-legged frog

; ’(f‘
LLNL’s wild side

By Karen Jensen

The federally protected California red-
legged frog (Rana aurora draytonii} can be found
in streams. ponds, marshes and artificial water sources such

as stock ponds. Here at the Laboratory. you might observe these crimson hued
creatures at Lake Haussmann and Arroyo Las Positas, or in the wetlands of Elk

Ravine and Gooseberry Canyon at Site 300.

Often these aquatic habitats avalable to frogs are isolated from each
other by wide expanses of terrestrial habitat. These seemingly isolated
frog populations are linked together to form a larger group referred to as a
metapopulation.

The populations of frogs that make up the metapopulation operate

ndependently of each other. However. during certain times of the year, some

frogs will travel beyond their usual pond either to the surrounding terrestrial
habitat in search of food or shelter, or to migrate to another aquatic habitat.

Throughout the summer months, California red-legged frogs often move

nto terrestrial areas to forage and seck shelter. During this period, frogs can
be found under boulders or rocks and organic debris. such as downed trees
or logs: industrial debris; and agricultural items like drains, troughs or sheds.
Small burrows, like those made by ground squirrels. provide an important

U.S. FisH AND WILDUFE SERVICE.

Above: Aerial view of California red-legged frog breeding
(aquatic) habitat ded by terrestrial habitat. Inset:
An adult California red-legged frog wearing a radio-
transmitter. This is a device that can help biologists study
movement and habitat use within the metapopulation.
Background image: This wetland at Elk Ravine is used by
California red-legged frogs. Cweni: Coney Cre

PHOTO BY
MICHAEL VAN HATTAM

An adult California red-legged frog.

Prorro sy Micnaes vax Harew, EPD

safe haven from the intense summer heat. Moist leaf
litter and narrow stream channels also allow the frogs to
hunker down, waiting for the fall rains. Frogs will even use

the deep cracks of drying ponds, anything that provides shade. cooler
temperatures, and a bit of moisture.

Duning periods of wet weather, some frogs use the rain to travel
overland and settle in new aquatic habitats. This usually begins with
the first rains of the fall and most of these overland movements happen
at night. Frogs can travel under these conditions for distances of more
than 1.9 miles (3 kilometers) with no apparent regard to topography,
vegetation type or ripanan cormidors.

Movements of individual frogs throughout the metapopulation
allows for the exchange of individuals and recolonization in the event
of a local extinction. Access to appropriate terrestrial habitat allows the
frogs to survive throughout periods of drought and heat.

Biologists and resource managers are attempting to understand the
survival strategies of the California red-legged frog. One thing is certamn:
the frogs, not only at LENL's sites but throughout the region. have the
greatest chance of survival when there are multiple arcas of suitable
aquatic habitat connected by suitable terrestrial habatat.

PO Box 808, L-797
Livermore, CA 94551-0808

UC-LLNL

Newsline
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Tiger salamander is a truly unique California native

It’s hard to 1imagine a heat sensitive animal
that can casily dry up and dic from heat exposure
living far from water in the grasslands of Califor-
nia. As we all know. the weather of the Tn-Valley
and Central Valley of California 1s characterized
by long periods of high temperatures, low humid-
ity and periodic droughts followed by relatively
brief, cold and wet winters.

Even with the prospect of desiccation, the
California tiger salamander (Ambystoma cali-
forniense) has evolved to fill a niche occupied by
no other salamander in California. The only way
the California tiger salamander can persist in this
seemingly inhospitable habitat 1s to
hide from the relentless heat in the
mild underground climate of tun-
nels and dens of grassland mam-
mals. Grassland mammals have a
propensity to dig claborate burrows
for breeding and shelter. The Cali-
fornia tiger salamander 1s not
anatomically equipped to dig its
own burrow so instead takes advan-
tage of the hard work of others. Of
particular importance to the Cahi-
fornia tiger salamander 1n Liver-
more and Site
300 1s the Cah-
fornta  ground
squirrel  (Sper-
mophilus
beecheyii) and to
a lesser cxtent
Botta’s  pocket

gopher (Tho-
momys  bottae),
two highly moti-
vated burrow

excavators.

December 1s
an important month for Califorma tiger salaman-
ders because the wet scason allows for nighttime
above ground movement and a brief opportunity
to sce this highly secretive and specialized native
Californian. Above ground movements are almost
exclusively from burrows to breeding arcas.
which can be stock ponds or natural seasonal
pools (1.e. vernal pools).

Breeding migrations or “hikes” can be up to
amile and take several days or weeks to complete.
The male salamanders arrive first at the pond fol-
lowed by the females in subsequent rain cvents.
A courtship “frenzy™ occurs and breeding follows
with the females laying cggs singly or in small
clusters {far left).

«
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By Michael van Hattem

The California tiger salamander
is thought to live a long life of
about ten years, The eggs, left,
take about 10-14 days to hatch.
The larvae period, right, occurs
over a 3-6 month period to eventu-
ally become an adult California
tiger salamander, center.

ggs take about 10-14 days to hatch
depending on temperature. The larval
period takes 3-6 months, where larvae
rapidly develop and feed on a vanety of
invertebrates and small vertebrates, such
as tadpoles. As the pond dries, Califor-
nia tiger salamander larvae absorb their
feathery gills and develop lungs and
some of their charactenistic dark-spotted
coloration.

The next step in the salamander's
journey 1s mind-boggling because the
formerly aquatic salamander 1s now
faced with the reality of terrestrial exis-
tence. In the final days and weeks before
the pond dries, larvae (now called meta-

morphs) emerge and disperse into the upland
habitat in search of a burrow to call home. The
first night away from water 1s cntical because the
next day brings temperatures that will be lethal to
an exposed salamander. Take a moment and think
about how challenging the life of the California
tiger salamander is. If the metamorph makes it to
a burrow and survives, it may be 4-6 years before
it retumns to breed as an adult.

The California tiger salamander i1s a long-
lived animal. probably in excess of 10 years, but
like many declining species. each adult produces
very few offspring. A number of factors includ-
ing habitat loss and fragmentation, non-native
species introductions and mammal control pro-
grams {such as ground squirrel control efforts)
have led to the California tiger salamander being
classified as a Species of Special Concern and now
proposed for histing as “Threatened” under the Fed-
eral Endangered Species Act. In May 2004, the
future of the California tiger salamander may be
decided as the U.S. Fish and Wildlife Service will
1ssuc a rul-
ing on
whether
this  state
endemic
becomes
protected
under the
act.  Unul
then, take
advantage
of  these
carly sca-
son nightume ramns and sce if you can catch a
ghimpse of this unique representative of Califormia’s
native biodiversity.

The Califormia ground squirrel has long been
considered a pest in California
because of its impact on agri-
culture and its tenacity to dig,
but ecologically 1t 1s a key-
stone species. A keystone
species can be thought of as
an animal that once removed
from an ccosystem would
result in profound changes
in the structure and biodiver-
sity of that system. In sim-
pler terms, California ground
squirrels build homes for
salamanders and frogs and are
grassland Twinkies for cagles
and badgers.

California ground squirrel
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Geese flocking to inviting urban landscapes
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By Laura Burkholder

In 2003, one pair of Canada geese
(Branta canadensis) nested at LLNL's
Livermore Site. This geese population has
slowly increased over the years, and this year,
four known pairs of nesting geese are at the
Lab. The eggs in one nest already hatched
and the parents were observed near Lake
Haussmann with their new goslings in tow.
So. we can expect the remaining nests to
produce fuzzy litthe ones soon.

Historically, Canada geese wintered in
the continental United States and Mexico.

In spring. they migrated north along the
Pacific, Central, Mississippi, and Atlantic
Flyways to arctic breeding grounds. Canada
geese were extirpated from most of their
range in the carly 20th century as a result

of unregulated hunting. egg collecting and
habitat destruction. All Canada geese and
their eggs became federally protected under
the 1918 Migratory Bird Treaty Act, designed
to protect native species.

‘Today, the Canada goose is the most
widely distributed and recognized waterfowl
in the country. This incredible comeback
is attributed to a population mcrease from
stocking captive flocks duning the 1960s and
1970s. Recovery of this species has allowed
for increased sport hunting and recreational
wildlife viewing.

The recovery of Canada goose
populations in North Amenica continues,
largely due to an increase in resident goose
populations. In general. there are two distinct
populations of Canada geese. residents and
migrants. The geese nesting at the Livermore
Site are part of the growing resident Canada
goose population that can be found year-
round in the lower 48 states. In spring.
resident Canada geese remain on or near their
wintering grounds, often in the continental
United States, to nest and rear their young.
Urban and agricultural habitat 1s often so
ideal for these geese that they do not migrate.
Current Canada goose populations represent a
large recovery to above historic numbers and
a great success story of wildlife management.

Life history and behavior

Eleven subspecies of the Canada goose
have been recognized. although many are
nearly identical in appearance. Flocks of
Canada geese are casily identified duning
migration as they fly overhead m a distinctive

Above: A male goose fends off an intruder. Right: A goose takes a stroll on

site. Below: Newborn goslings go for a swim with parents.

V-pattern. Canada geese occur in natural wetland areas and
are often associated with human-altered landscapes, such as
agricultural ficlds and manicured lawns. Their primary diet
consists of grasses, grains, seeds. and wetland vegetation.

Canada geese are monogamous. Nesting usually begins
in March, when the female begins nest construction. Nest
sites are usually within 150 feet of a water body and offer
wide visibility for readily detecting predators. The female
often uses the same nest site in multiple years. She lays
about five to seven eggs over several days: incubation lasts
for about one month and 1s performed solely by the female.
The male guards the nest area from potential predators and
threats. Humans may be perceived as potential threats to
the nesting area and can be charged or even chased by an
aggressive hissing male.

As the eggs begin to hatch and goslings emerge, males
may be aggressive. defending their new family. The geese
may remain in the breeding area for about three months
while the goslings grow their flight feathers. The adults

TED STEINKE

molt ther flight
feathers m June
and July, so also
are flightless at
this ime.

JACQUELINE MCBRIDENEWSLINE

Urban Settings: LLNL is not unigue

Urban landscapes offer attractive foraging and nesting
habitats to Canada geese. Geese are chiefly grazers. Mowed
lawns provide geese with new grass shoots. An almost
complete lack of predators in urban arcas also adds to the
appeal. Nesting successes can attract additional geese to an
arca in subsequent years.

While the geese can be interesting and fun to observe.
they are wild animals and conflicts between geese and
humans can be a concem. LLNL wildlife biologists are
working toward developing a long-term integrated goose
management strategy for the Livermore site to address
human-wildlife interaction issues.

U5 POA
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JACK Bincn

How to avoid conflict

* Do not approach the geese, their nest,
or goslings, especially if the geese ap-
pear aggressive. Keep at a safe distance.
If there is no alternate route and you
must approach geese or a nesting area,
avoid eye contact and continue walk-

ing.

*  Please DO NOT feed the geese. Feed-
ing can i aggressive behavi
toward h and lead to d-
ing of geese in an area. While feeding
geese may seem like a benefit to the
animals, it can lead to poor health and
nutrition and increased disease.

*  Call a wildlife Biologist (4-WILD) if you
have any questions or concerns.

Newsline

PO Box 808, L-797
Livermore, CA 94551-0808

UC-LLNL
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Striving for balance where rural and urban meet

The Laboratory 1s located where urban Liver-
more meets the open space of the Altamont hills.
For many species of wildlife, this transition zone
between urban and rural is a suitable place to live.
Even rare species, including the white-taled kite
and Cahfornia red-legged frog. are able to survive
and reproduce here.

Most Lab employees will never see these rare
species at work, but there are many wildlife species
that are frequently observed on site ncluding the Cal-
ifornia ground squarrel. gray fox, stnped skunk. pacif-
ic tree frog, great egret, red-taled hawk and common
barm owl. Although most of us enjoy being able to
look out our office windows and watch a gray fox
sneak between hedge rows or see a Cooper's hawk
swoop down in pursuit of its next meal, we need to be
aware that contlicts often anse in arcas where humans
live or work in close contact with wildhfe.

The Canada goose exemplifies this conflict
between people and wildlite. Cities throughout the
country have madvertently created ideal habitats for
Canada geese by installing expansive lawns near
ponds at parks and golf courses. While many people
enjoy having geese and ducks in their towns and
cities, flocks of Canada geese have grown to such
large numbers in many areas that they are consid-
ered a threat and nuisance to people. We had a
small taste of these conflicting feelings toward
wildhfe last spnng when one family of Canada
geese built a nest on the second story balcony of
Bldg. 543. After watchmg the geese sit on their nest
for several weeks and seeing the young goslings just
hours after they hatched. many of the residents of
Bldg. 543 were m love with the goose fanuly. As the
geese grew and spent ime foraging throughout the
Lab, many people were frustrated by the amount of
mess onc family of geese could leave behind and
some people were fnghtened by the wild geese
when they encountered them on walkways and near
the entrances to their bualdings.

Gray foxes are also common at the Livermore
site. They often live m the crawl spaces under trl-
ers and are frequently seen running out of culverts
that cross under roads. Even when living in close

s
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By Lisa Paterson

proximity to people, these animals are naturally shy
of people and quickly run for cover when humans
approach. Although this tiny clusive fox will avord
people whenever possible, foxes can become
aggressive 1f trapped or threatened.

There are two simple things we can do as Lab
employees to reduce the number of problem
wildlife/human encounters at the Lab:

« enjoy our wildlife from a distance

Macatara. vax Harna

California ground squirrels (Spermophil

beecheyi) above, are common in the north and west
buffer zones of the Laboratory. A family of Canada
geese (Branta canadensis), right, often roamed near

the old central cafeteria last spring.

« never feed a wild animal.

Wild animals that are fed by people can lose
their natural fear of humans leading to aggressive
behavior, and amimals that become aggressive
toward or fearless of people must be cuthamzed. In
addition, “people food" is often not healthy for wild
animals, and feeding wild animals can cause their
population numbers to grow to unnaturally high lev-
cls. Feeding wildlife can also inadvertently lead to
an crease in populations of pest amimals because
food left out for wildlife 1s often consumed by ani-
mals such as rats and feral cats.

Birds and wildlife do occasionally behave
aggressively toward people, especially when pro-
tecting nests or young. If you encounter a wald ani-
mal at the Livermore site, step back and observe it
from a distance. If the ammal acts in an unusual way,
contact a wildlife biologist by phoning 4-WILD.
(See the Jan. 30. 2004 issue of Newsline for a
detailed discussion of mountain lions in urban arcas. )

The most worthwhile and rewarding waldlife
observations occur when people are able to sneak a
ghmpse of an animal s natural behavior. What a treat
to be able to sce a white-tarled kite bring a meal to
its nest or a mother gray fox sneak her pups
across a walkway, or hear the call of an Anna’s
hummingbard or the chorus of Pacific tree frogs
all dunng a lunch break. Please remember to
enjoy wildlife from a distance and never feed a
wild animal.

Lisa Parerson
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Some like it hot: a look at the coast horned lizard

Picture this: As the late moming sun warms the
ground, a prehistoric creature slowly crawls out of his
underground lair to bask 1n the sun. He is fearsome
looking and well armed against attack, his body and
tal covered in spiny scales, and he sports a large crown
composed of six or seven reddish homs projecting dev-
tlishly from the back of his head. His body 1s flattened
and tank-like. with a huge round abdomen flanked on
both sides by a row of fringe-like scales. Underneath,
his belly 1s bnght yellow and cream, whale his back 1s
amottled with brown. rust, cream and black splotches
that allows him to blend in to his surroundings amaz-
mgly well.

After warming him-
self in the sun. the reptilian
hero begins hunting for his
prey — hapless ants and
other small insccts that
wander by. He hunts at a
lessurely pace, as he prefers
for the food to come to hum
rather than spending a lot
of ime and energy zipping
around like his more slen-
der hzard cousins do. Later
in the day, when he 1s full
of a delicious meal of ants,
he will begin looking for a
female to impress with a
series of vigorous head
bobs, pushups and a seduc-
tive pawing of the air with
his clawed toes. If the
female finds this male’s
antics attractive, she will
allow him to thip her on her
back and mate with her. If
not, she wall ignore him
and go on her way, or if he
1s very persistent she may
dig a burrow in the soil to
escape until he forgets about
her and moves on. Hunting, basking and looking for
mates continues until the heat of the day becomes too
much. at which point our spiky friend will once again
retreat underground. where he wall nap until it is a more
comfortable temperature outside.

This 1s a typical spring day in the life of the coast
horned lizard, Phryiosoma coronatum, who roams the
hulls and valleys of central and southern Califorma.
This hizard. which 1s sometimes mistakenly called a
homy toad because of its squat toad-like appearance,

’(K
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By Jennifer Garrison

lives its life in tune with the sun. It doesn’t bother get-
ting up until it is warm and sunny outside. and sensi-
bly takes a siesta on hot afternoons. Duning the cold
winter days, it will hibernate underground to avoid the
chill. Anyone who spends time in Livermore can
appreciate the bnlliance of this lifestyle. And of course,
any creature that eats ants is surcly a welcome guest in
most ne, X

An adult coast homed lizard 15 about four inches
long, and scems almost circular when viewed from
above. Its stomach is so large because it must consume a

lot of ants to get enough calones to survive (ants are most-
ly exoskeleton). In addition, females carry a lot of eggs
in that round belly, with single clutches ranging from six
to 21 eggs. These eggs are laid i nests created n loose
soil m April - June, and the tiny spiky hatchlings appear
n July or August.

Because it has such a large stomach, the homed
lizard cannot run fast to get away from predators {(such
as loggerhead shnkes, roadrunners, coyotes and foxes).
It makes up for this awkwardness by being a good mas-
ter of disgusse. It is virtually mpossible to see a homed
lizard sitting stll from a distance of more than a couple
of feet. The best way to spot a
homed lizard 1s when it dashes
away when you get too close.
They will almost always stop
withm a few feet and st shll again.
If you are watchful, you can fol-
low it and get a good long look.
Should its camouflage fail, the
homed lizard's dangerous looking
armaments will protect it from
many predators. Those that persist
n attacking may be repelled by
foul tasting blood it squurts from
its cyes as a last defense.

Coast homed lizards spend
most of their time in open arcas
with plenty of sun and ants. They
live m a wide variety of habitat
types. from conifer forests and
riparian woodlands to grasslands
and chapamral scrub. Around the
Tri-Valley arca. they can be seen
basking in the sun on Mount Daa-
blo, the Altamont hills, San
Joaguin Valley and on Site 300 fire
trails. The coast homned lizard,
once common, is now reduced in
number because of habitat loss due
to development, pesticide use

(which reduces its insect prey), pre-
dation by domestic cats, collection by the pet industry
and 1ts bad habit of sun bathing on the side of the road.
Because it relies on blending i with its surroundings,
the coast homed lizard often does not move when
approached by predators. However, in the case of an
encounter with an automobile this proves to be a poor
adaptation, and lizard mortality is high along roadsides.
So drive carefully this spring and summer, stay off the
roadsides, and keep an eye out for our ant-cating
triends.
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E F L E c T I O N S « Live-trapping reptiles in the coastal sagescrub community, Site 300

Environmental studies of the air, water, and wildlife at LLNL involve the efforts of numerous programs and staff
across the institution. Through the eyes and camera of LLNL wildlife biologist, Jim Woollett, this photo essay gives
a rare look at one particular wildlife research project at Site 300. The following photos were collected during
angoing, field activities investigating the effects of prescribed fire treatment on a unique California habitat —
the coastal sagescrub — and its inhabitants. Coordinated with the assistance of the U.S. Fish and Wildlife
Service, the project requires the live trapping (and release) of special reptile species
£ that are of particular interest to land managers in this region. During the research, as
seen in these photos. a dwers:ly of wild animals are encountered.

Irapping Npl k-s for study
reguires the right equipment:
snake tongs and shellered
traps that provide cover

from the extreme summer  Even the rabbit slows down w.’mn pmmd

The coastal sagescrub is a habitat
temperatures. lemperatures exceed 110 drgln-( Fahrenthert.

found on steep sided, rocky slopes
with shrubs and grasses intenmived,

ha(ku.g a lizard across rhe saml

A juvenile skink is a small and shitty character
to handle.

Bom a tew weeks
earlier, this glossy
snake is hungry
and looking for
lood.

A longnose snake is
known as a sharp-dressed
repilie of the scrub.

You never know who may Deer herds tind particutarly nutritious forbs
be watching you. around sagescrub patches.
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By Kelly Heidecker

Did you know that the Lab has an archacolo-
gist on staff?

Would you be surprised to leam that the Lab
and Site 300 are home to several prehistonic and
historic archacological sites as well as several his-
toric buildings and districts? You shouldn’t be.

California’s Central Valley, including Liver-
more, has been mhabited by the predecessors of

known today as the Costanoans (Ohlone)
and Northemn Valley Yokuts for at least the past
9000 years. The Livermore-Amador Valley,
within which LLNL 15 located. also experienced
Spanish exploration and settlement, European and
Amenican mining. carly industry and ranching.
Although familiar to most, more recent history
includes the establishment of this Lab — over 50
years ago — on land onginally occupied by the
Livermore Naval Air Station. Constructed in the
19405, this naval air base supported the United
States” war effort duning World War I1.

The role of the archacologist at LLNL 1s to as-
sist the DOE/NNSA in fulfilling its responsibilities
under the National Historic Preservation Act. This
Act requires Federal agencies to take into account
the effects of their operations on historic proper-
ties and allow for a reasonable opportunity for the
Advisory Council on Historic Preservation to com-
ment on these proposed activities. An additional
policy. DOE Management of Cultural Resources,
establishes that preservation and protection of
Amenica’s cultural heritage are important functions
and responsibilities of the DOE. NNSA, and its
contractors for properties under their jurisdiction.
These two regulatory drivers underlie the work of
the Lab’s archacologist/cultural specialist.

Along with other colleagucs in the Environ-
mental Protection Department, the archeologist
ensures that the Lab’s mission and programs are
carried out i a manner that fulfills its responsi-
bilitics to protect natural and cultural resources at
both sites. This includes working hand-in-hand

Jacguerive MeBrine/NewsLine

Kelly Heidecker is the Lab’s archaeologist who

exist in the project area. or are likely to be found. and
1f s0. discusses precautions to carry out the project
with minimal disturbance to the site(s).

Occasionally, the archacologist can be found
monitoring carth-moving activities if the project is
close to a known site, or in an area where new sites
might be found. When projects are proposed that
might affect one of the five historic buildings or two
historic districts ificant for their wation with
the Lab’s mvolvement in the Cold War period). the
archacologist provides an evaluation of whether or
not the project would cause the historic property to
lose the characteristics that make it historic, and if
50, suggests alternatives that would allow the project
to proceed while minimizing impacts to the historic
value of the property.

Stay tuned for future cultural resource col-
umns; a series of topics is in the works. Topics wll
include a pnmer on historic building classification
and the significance of this designation, as well as
articles that descnibe LENL historic properties and
their unique charactenstics and significance. Take a
walk through history and the cultural side of the Lab
through this series of articles.

For more information on the National Historic
Preservation Act of 1966, to http=//www.achp gov/
nhpa html. For more iformation on the DOE Policy

L

works out at Site 300.

with wildlife biologists. environmental scientists and
lysts, and the program staff th Ives.
On any given day. the Lab’s archacologist con-

ducts a variety of activities to support the identification,
evaluation and recording of the archacological sites and

historic buildings located on-site. Intensive surveys of
the Livermore site and Site 300, conducted over the

past 20 years resulted in the de of Geograph
ic Information System (GIS) maps that delineate arcas
as more or less iti 1 hacologi-

for ence arc|

cal sites and historic buildings. Prior to any gmund-p

disturbing activitics in these locations, the archacologist

determines if any historic or culturally significant sites

LINDL, from page 5

could be reached by reducing the laser wavelength
“gave us a path forward to getting the target condi-
tions we needed for ignition,” he sd.

Lindl played a central role in the Nova laser
program, which ran from 1984-1999 and was a true
workhorse for revealing key physics constraints
which led to refining the target designs required for
ignition. Some of the key physics results from Nova
meluded precision control of capsule symmetry.
cffective use of laser pulse shaping to increase fuel
density, and reduced hydrodynamic instability during
a capsule impk in ag; with calculati

“Akey piece of our success was development of
advanced diagnostics,” Lindl added. This included
X-ray framing cameras, which made it possible to
take movies of an imploding capsule during the
nanosecond-long laser pulses. and Thomson scatter-
mg for probing the conditions of laser-heated matter
mside the targets.

Advances in computing capability have been

equally important to the development of ICF. Since
the start of the Advanced Simulation and Comput-
ing (ASC) effort within the Stockpile Stewardship
Program, computing capabilitics have increased by
about a factor of 1.000. This enormous mcrease in
capability has enabled 3D calculations of laser beam
propagation, capsule hydrodynamic mstability, and
target symmetry that would have been impossible 10
years ago. Calculations that take a million CPU hours
or more are now a central part of preparations for
1gnition expeniments.

Summing up. he said, “We believe we can
do these expenments to the precision needed. The
target designs we are developing for the first ignition
experiments have a credible chance for ignition, if
we meet the specifications. But the integration of the
laser, targets. diagnostics. experiments and modeling
into a smoothly functioning system with the preci-
sion we require is a grand challenge which is likely
to take a few years.” Lind] went on to comment that
these initial ignition experiments only scratch the
surface of what NIF will be able to accomplish.

Manag of Cultural R sce http:iiwww.
directives.doe gov/pdfs/doe/doctext/neword/ 141/
pl411 pdf.

The LLNL archacologist/cultural resources
specialist. Kelly Heidecker. can be reached at 3-8579
or heidecker2@linl gov.

PRSRT STD

Livermore, CA 94551-0808
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Believed extinct, rare jewel blooms at Site 300

The  dmmond-petaled  Culifomua poppy
fExchscholzia riombipetala ) was thought 1o be exinet
[or upprosimately 30 years when it was rediscovered
in the Carmizo Plain in San Luis Obispo County by o
botanist [rom Cal Poly, San Lus Obispo. A second
prrpalation was found al Site 300Hn 1997 during a habi-
Lal survey. and an sdditonal population wis agan
[ al Sie 300 0 2002, These are the only locations
where (he umond-petaled Califomia poppy is cur-
rently knewn woweur worldwade,

Baoth Site Y0 locations are found in rermole areas
away [rom programmatc activides. The diamond-
petaled California poppy was probably never wide
spread and remzins one ol the rarest plants in Caliloe-
niw. Only seven histonic populations are known. All
histone populetions were [ound in the inner Coast
Ranges i Conwra Costa, Stanislaus ad San Luis
Obispo counties. The Coral Tlollow area, where
Site 300 15 lecuted. is known [or its diverse (o
including several extremely rare species. Four hurdred
and six species of
plants ure known
voeur at Site M0,
Cight of these ure
considersd e
plants or himited in
distribution.

Califormais a
state rich m native
plunts. More than
AUOIE species of
native or natural-
izedd plants occur m
Culiforma,  more
than veeur in the
entire  northeast
United States and
adjacent parlions
of Canada. More
than 16 percent
{1020 species) of
these plants are considesed rare or endungered by the
Calitornma Native Plant Saciety i(CNPS). Another 3
pereent (354 speeiesy ol Calilonmia native plants ane
included on CNPS™s walch list of species of hmiled
distribution: these are species identfied at nsk for
hecoming rare, mcluding the diamond-pecailed Cali-
fuemia poppy.

“Ihe dramond-petaled Cabiforma poppy s & small
annual forb {droad leaved non-wiody plant). Dia-
mind-petaled Califormia poppies fund ac Site 300 une
typically less than 15 centimeters tall when flowenng.
The clamond-petaled Calitomia poppy has small yel-
low flowers unlike the showy omange Nowers af its
common relative the Calitormia poppy | fsehsehaolzia
californical. In addition e its larger size and orange

rhombipctala
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By Lisa Paterson

Diamnnd-petaled California poppy iFschscholzia

pelals, the Calilfemia poppy
cun be distimguished from its
rare relative by adisk shaped
fim an the receplacle tad is
found dirsetly  below  the
petals o the Calilornia poppy.

Research conducted al
Site 300 by LLNL's Lnviron-
menal Protecaon Deparument
has focused on delermining the ecological reguire-
ments of the dramond-petaled Califomu poppy. Thes
Tare poppy is 4 gressland speaes that is typically found
m heavy clay soils, ASite 300, his species occurs in
and around small putches of open bure ground caused
by slumping hllsades. As 15 commoen with many grass-

lund forbs in the Livermore area. the Califormia dia-
monl-petaled poppy cnly Newers dunng a shorl pen-
od from lawe March ureary April.

The cuuses for the extreme ranty of the diwmend-
petaled peppy are unknoven. Throughout Calilomia
muny plant species are rare because they vceur in habi-
Lats that naturally have o hmited distnbution, such us

plants restricted w rare soil Lypes (e.g. serpentine
endemics). Other plant species become rare throuch
human impucts 1 their habitals, as is the cose with
many vernal poul species. [n wddition, some Cali-
[omiu species zre ought o be rare because they are
“old" species, such us the Torrey pine f Pings for-
revania) thal were onve more widely distributed and
hecame maore resticled in thear distnbution because
of chmatic chunpes.

As the weather gets warmer and the days pel
lenger over Uie nexl few weeks. Lhe annual Torbs that
make up @ larpe part of the grasslands that surmoand
the Livermeme site and Site 300wl | come 1o lile foem-
ng patches of color on the Livermuore hillsides.
1 hough very lew people wall be lucky encugh 1o see
the rare and diminutive Califomia diamond-petalsd
poppy this spring. leok For the beaut ful patches of
colur fomned by more comman annual [uebs on the
tullsiches that surmeand the Livermore site ard Site 300,
Sume common spring colors in the Livermie area

ure purple owl's clover (pur-
plepinkl (Cavtitleja exertaj:
vomnmon  fiddleneck (range)
(Amisinekia menziesii); cupped
muaipta Cvellow] i Moriolop-
ia major); und blue dicks (pur-
ple'bluel (Dichelastenima capi-
).

g Jo ARy Cavro 2 CAnIFoRNLL

# ACALENY F SCIENCES

Left, purple owl’s clover (Castilfeja
exsertaj; above, hlue dicks (Diche-
Tostermnma capititumn); below, Calijor-
nia poppy (Eschscholzia californical
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Basin aerial acrobats: dragonflies and damselflies

Jhile walking around the small. aquatic basin
near the Central Cafetenia, it's casy to miss
the graceful, speedy movements of a mynad

of dragonflics and damselflics. Yet, with some height-

ened vigilance, one of the Lab’s smallest inhabitants 1s
within cyesight. Startlingly intncate designs, vibrant
colors, and awesome acrobatic moves reward the keen-

Iy focused eye.

California diversity

Both dragonflies and damselflies compnise the
msect order known as Odonata (meaning
toothed jaw). although dragontlies belong to the
suborder Anisoptera (unegual-winged) and
damselflies to the suborder Zygoptera (yoke-
winged). California 1s home to more than 60 of
the over 5000 extant species of dragonflies and
damselfies: yet, these 60 species represent all
seven families that occur across the US.

Dragonily, damselfly difierentiation

At the basin’s edge. these acrial artists arc
commonly found: yet, is it a dragonfly or a dam-
selfly? A simple way to distingwish one from the
other is to compare the two while at rest. The
dragontly will keep its wings out flat, while the

The larvae of both species are strictly aquatic,
damselflies have featherlike gills at the end of
therr abdomen; dragonflies don’t. Other vari-
ables also differentiate the two insect groups.
The heavier bodied, larger. and stronger fliers

~more slender. and weaker fliers. Despite
their differences, both insects are commonly and
colkectively referred to as dragonflies.

Tandem courtii
1t’s not unusual to catch a glimpse of a drag-

onfly pair clutched together in flight above the water's
surface. This unique and complex ntual offers a fasci-
nating ghmpse mto their breeding  behavior.
Surprisingly, even insects are temtorial and males may
defend an arca i anticipation of mating with a female
(often termed resource defense temtorality). Males
may also gather together — perched in vegetation —
awaiting females or actively scout for their partner by
ying up and down the water’s edge or within the adja-
cent vegetation. Although females spend much time

are dragonflics; while damselflics are April to . p b " .
orange coloration makes it easy to identify. The familiar bluet is
smaller (25-35 mm in length). This species may be seen tandem
ovipositing on plants that float at the surface (active aerially from
March through November). Lower right: A mating embrace.

e
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Although a number of species occur at the basin, two species
commonly seen include the (above) flame skimmer dragonil

laying (ovipositing) may occur with the male and
female remaining in tandem, with the male hovening
over the female, or by the female alone. The basin
provides frequent opportunities to spot females hov-
ening over the water surface and repeatedly dipping
mto the water’s surface with their abdomen to
oviposit.

Hatching and hunting
The period at the end of this sentence is about the
size of most drugonfly eggs: hatching occurs weeks
later. Unlike most helpless bird hatchlings, dragontly
parents do not fend for nor feed the larvae (nymphs)
that emerge from these minute eggs. Yet, dragonfly
larvae are precocious aquatic predators. Not fussy
caters, their underwater crawling results in oppor-
tunstic stalkmg. hunting, and ambushing of prey. cat-
ing any animal their size or smaller. Even a sizeable
meal of small vertebrates like tadpoles. fish fry, or
other dragonfly larvae may make up this random
menu. Simalar to birds, the larvae undergo molting
(or “instars™) and will molt abowt a dozen times over
the months ar years needed before crawling out of the
water to emerge as an adult. The larvae undergo direct
metamorphosss to their adult life stage.

is: a brief adulthood

Seemingly out of a homor movie, metamorphosis is

(Libellula saturata) and (top right ) the bluet damselily ¢
avile). The dragonily flame skimmer is a large species (52-61 mm
in length; wingspan of 85-95 mm) that is active aerially from

ber. As the photo d its vibrant red-

away from water. they retum for mating.

Upon finding their mating match, the dragontlies
fly m a tandem pair to a perch. This tandem consists of
the male clasping the female by the head and flying
with the male in front and the female following. If
lucky. you'll then sce the mating “wheel” formation
(see photo), in which the female bends her abdomen
forward and downward to connect with the male’s
genitalia for an equally complex sperm transfer to
occur. Mating may last in this position for several sec-
onds to hours (species specific). The subsequent egg

Jaoms L. Lasswens, Texas A&M Ussvensmy

Metamorphosis from larva to adult (Widow skimmer, Libellula luctuosa): 1) larva thorax splits,
2) adult begins to metamorphose, and 3) newly emerged adult.

Einsteins on parade

x4 < ¥ | \

@ Lawrence Livermore National Laboratory

Cool Scientists Drill Tes

Drill Team

Scort Wiso/PAO

hed in Liy ‘s Rodeo Parade June 11.

spellbinding (see photo sequence). Once perched (per-
haps on a branch or rock) out of the water, the “skin”
over the lanva’s thorax cracks and the adult, winged
dragoafly slowly emerges out of this broken shell. Over
a matter of hours. it's legs harden, body and wings
expand, mature and harden. and colors fully develop. A
glassy sheen to the wings indicates a new (“teneral)
adult. The new adult = then mobile.
“Therr showy designs and colors, belie attnbutes that
2o far beyond their shell-deep beauty. Adults use their
keen eyesight and quick acrobatic agility to hunt their
msect prey. Although flight speeds may reach up to 25-
30 mph, average cnusing speeds for basin species are
nearer to 10 mph. Adult dragonfles tend to have a short
lifespan (weeks to months). This brief acnal adulthood
allows for feeding, maturation, and mating. Simlar to
mugratory birds, a few dragoafly species may disperse
over great distances, even across oceans. However, many
more remam chsely tied to their larval habitats (site
fidelny).

Folldore aside

Some believe that these “Yoothed jaw™ or semated
jawed insects may stng or bite humans, but this 1s mere-
Iy a tale. Yet adult drgonflics are fearsome predatoss to
other msects. These aenial predators with voracous
appetites provide the benefit of keeping pest insects in
check (for example, gnats and mosquitoes). Conversely,
dragontlies constitute a key part of the basin’s amphib-
uns’ dicts, like the foderally threatened California red-
legged frog (Rana awrora draytonit).

To enjoy more articles about LINL's waldside,
please visit httpz/www-envinnfo linl goviwildside  arti-
cles html
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Fire ecology has been a burning issue through the ages

historically have shaped plant cc and

Fm has been linked to the natural dynamics that

animal populations throughout California. Fire
became a tool commonly used by carly inhabitants of
the state to promote: effective hunting for big game:
mprovements of the landscape for dwellings and cul-
tural activities; and curtailment of pest and disease out-
breaks.

Recent catastrophic. fire-related events across the
state have drawn attention to “adequate fuel” (e.g.,
woody debris) reduction and management practices.
Many federal and state mstitutions with land
ment responsibilities are studying new aspects of fire
ecology as well as the history explammg how the flora
communitics and vegetation
types currently found in the
state established themselves.

Prescribed fire treatment
15 a method of reducing haz-
ardous natural fuels in an arca
and/or rejuvenating vegetation
to reach a targeted, ecological
result. For instance, fire may
be used by an agency to regen-
crate timber stands in arcas
that have been previously
logged and that require an
environmental  stimulant to
promote restoration and refor-
estation of the land.

Prescribed buming is an
annual landscape management
procedure implemented at the
Laboratory’s Site 300 under

| 4 -1

&
P P
and monitored  conditions.
Specific buffer arcas of
grassland  habitat  are
burned to protect site
facilities from the hazards
of wildfire during dry sum-
mer conditions. Consistent
with the practice. these grassland habitats dis-
play healthy suites of native plants not visible
n other arcas of the property. Fire frequency in
this region of California has historical prece-
dent. Native wildlife species have developed
particular adaptations to survive in these fire-
driven ccosystems.
Evidence suggests that the native people of
this region of California (the interior coastal
region) substantially altered the carly vegeta-

Annual burning at Site 300 takes place to protect the area from
potential out-of-control wildfires.

’( ~
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By Jim Woolett

tion communities from patchy shrublands to
grasslands through the use of routine. pre-
scribed fires. Widespread chaparral shrublands
are believed to have existed at this location in
carly times. In many cases, this chaparral formed
dense. nearly impenetrable stands.

For native people, these stands represented an
obstacle to food resources, made travel difficult. shel-
tered large predators such as grizzly bears and moun-
tain lions, and consumed much of the surface spring
water available. Incorporating fire mto their lifestyle

allowed these people to “farm™ for sced-producing
plants that responded to bumed arcas and subsequent-
ly yielded high quality food sources simular to an agri-
cultural effort. Animals such as deer. quail and rabbits,
which preferred the more open environment, were
drawn to these areas, providing important food sources
for local inhabitants.

Colonial Spanish ies who grated to
California in the late 1700s are believed to have dis-
covered an open landscape in the interior coastal range
ripe for livestock and farming. With the release of
European cattle, many of the plants that had occupied
bumned shrubland areas were taken over by non-native
grasses introduced with the old world animals. These

exotic grasses produce the “golden™ hills that now
typify California topography.

Many of
California’s  wildlife
species have adapted to
avoid the hazards of
the dry scason when
vegetation fuel levels
are highest and most
flammable. Ground-
nesting birds typacally
nest carly in the scason
when moisture s stll
present in plants close

to the soil surface.
Small mammals may
“hibernate™ or esti-
vate duning the sum-
mer in grassland or
chaparral areas that
have been bumned and
that lack adequate
food. Larger, herbivo-
rous mammals
migrate to the high
ground in the winter

for succulent grasses and

associate with Jower, wetter
climates in the summer. Many of the smaller, more pro-
lific animal species live underground or shelter m rock
outcrops, safe from the heat of a fire.

Fires have guided the adaptations present in
California plant life and animal communities.
Restoring fire cycles in some areas may help safeguard
human life and property and sustain wikdlife diversity
m the interior coastal ecosystems far into the
future.
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Local effort to protect majestic golden eagle takes wing

oth the Laboratory’s Livermore site and

Site 300 reside within one of the largest

known populations of golden eagles in the

world. Eagles have been observed hunting
ground squirrels in the buffer zones of the Lab’s main
site and nesting on remote hilltops at Site 300. This
federally protected bird-of-prey has special meaning
to native peoples as well as other area residents
today, particularly because of the wild lands it calls
home.

They are found
from Northern
Alaska and Canada
southward through
the intermountain
regions  (Rockies,
Califorma’s Coastal
Ranges, etc.) to cen-
tral  Mexico and
western Texas. The
numbers of breed-
ing pairs within the
U.S. has been esti-
mated to be only
about 17,500 pairs.

The golden cagle
1s not directly related
to the bald eagle, our
national  symbol,
but would be more
aptly descnibed as a
distant cousin. In
an ecological role,
bald cagles tend
to be associated
with water and fish
populations where-
as the golden cagle
is found in nterior,
upland arcas that
are drier and offer
small mammals.
such  as  ground
squirrels. as a food
source.

Recent efforts o
understand the local
cagle population reveal
several  significant
threats to the birds.
The Laboratory 1s
working to protect the

Soaring immature bald
eagle (shows similar col-
oration with golden eagle).

local  population  of - a
golden cagles. A nest platform for a pair
of nesting eagles.

Protecting the local eagle population

In the mid-nineties, Site 300 participated in a gold-
en eagle population study that included the Altamont
Pass and Wind Resource Arca. The University of
California. Santa Cruz (Predatory Bird Rescarch
Group) led the study in assessing the demographic
attributes of cagles that lived and foraged within the
Diablo Mountams. The mitial study was funded by the
wind industry and the Department of Energy's National

Measurement of golden eagle wing by researcher.

Photos by Jim Woollett

All about the golden eagle

The golden cagle (Aquila chrysaetos) is
among the largest birds-of-prey in the United
States with wingspans reaching 2.3 meters (7.5
feet) and weighing up to 7 kg (15.4 Ibs).

Size: Female golden eagles are typically larg-
er than males by roughly 25 percent. This differ-
ence is likely due to the role cach gender plays
duning the breeding season. Female cagles incu-
bate and guard the nest while the male provides
food. The larger size of the female improves her
ability to brood eggs and defend the nest site,
while the male’s smaller size allows him improved
acceleration and the ability to carry larger prey rel-
ative to his weight.

Coloration: Golden cagles do not display
adult plumage until their fifth year. The adult
plumage is prnmarily dark brown and distinct from

will consume carrion in the winter when food is
scarce md are cnpnblc of exploiting waterfowl
(1.c., migratory ducks and geese) as
well. Prey diet can also include snakes as their
frequency or availability allows.
Bnedmg behavior: A pamcular flight pattern
ferred to as “undulating flight” is

d by caglcs in this arca. This dlsplay

the juvenile which has conspi white feath
on the underside of the tail or in the wings at the
carpal joints. The wzed “golden” col

on the neck and head of adult birds are aged feath-
ers that have become bronzed (bleached) from the
sun over time.

Habitat: Golden cagles prefer open. topo-
graphically-rich terrain typical of the Diablo and
Coast Ranges. Throughout the western US.,
golden eagles can be found inhabiting foothills
and mountains in arid and Mediterranean cli-
mates.  Much of the remaining cagle habitat in
Central and Southern California occurs on private
ranches and propertics that are remote islands of
open shrublands or oak

Food sources: Prey caten by golden eagles in
the interior coastal range consists mostly of
ground squirrels and jackrabbits. Golden eagles

consists of a series of steep dives and result-
ing upward stall-outs with wing-flapping at
cach apex. Undulating flight is considered to
be a courtship presentation, but also may be
used to demonstrate terntoriality.

The relatively long length of time (gener-
ally 5 years) required before an eagle can
breed coupled with “similarity of appear-
ance” between both juvenile bald and golden
cagles led to the congressional approval of
the Eagle Protection Act of 1940. This Act
protects bald and golden cagles. their nests.
cggs, feathers and occupied habitat, from
disturbance and “take” without the appropri-
ate federal and state permits. This law has
assisted in the recovery of both golden and
bald eagles in regions where they both occur.

Renewable Energy Laboratory and relied on the use of
small radio telemetry devices that tracked individual
birds from birth to death.

Tens of golden cagles that were resident at Site 300
were captured/outfitted with radio-transmitters and
released duning this ime peniod. A total of 179 cagles
were caught m the Wind Resource Area (including
those at Site 300) and cach were tracked for over four
years. Results indicate that on average 40-60 sub-adult
and adult cagles are killed by wind turbines in this arca
cach year.

Eagle wingspans are large enough to span the
live conductors on most utility poles and up to 70 per-
cent of the bird electrocution fatalities in the westem
US. are estimated to involve cagles. During 1994-
1997, Site 300 mstalled protective covers on power
pole conductors that are preferred perches for birds-of-
prey species on the property. These protectors were
instrumental in saving numerous hawks and cagles
from clectrocution.  Additionally. in 1997 a nest plat-
form was established for a pair of cagles that were
attempting to nest on an adjacent power pole. A poten-
tal fatality was avoided.

Golden eagle lifting from its perch (high
voltage powerpole) showing phase protec-
tion to avoid electrocution (black object on
center phase) at Site 300.

Over the past 1S years. interest in protecting
and studying golden cagles in the Altamont Pass region
has involved dedicated researchers from the state and
federal governments, private institutions. and the pub-

lic-at-large. What they have leamed is invaluable to

making key wildlife management decisions pertain-
ing to the survival of this unique population of birds-
of-prey.
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Native California grasslands transformed over time

“The unmustakable shifing color of the sur-
rounding grasslands marks the scasons’
movement through the year at LLNL. While

the Livermore skies have been filled with lumber-
ing. slate gray clouds that pull along damp chilly
breezes. the expanse of grasslands beneath dazzles
the eye with a vibrant lime green hue. Although
ses will not grow much untl spring, the
ving fields distinctly tell us that spring is coiled
tightly and about to let loose. Then the golden
grasslands will sway again, with rains surely gone
for months to come.

Most of us are aware of the staggenng loss of
California wetlands and riparian areas (1.c.. 91 and
89 percent, respectively). Yet most remain unaware
that California has lost 99 percent of its native
grasslands. One-fourth of the state was once cov-
ered with native perennial grasslands: now only
small. patchy remnants remain. Despite incur-
ring the highest percentage loss. native grass-
lands remain less protected than other ccosys-
tems. While grasslands in this area seem ubig-
uitous (their extent is relatively preserved). the
character of these grasslands has absolutely
changed.

Two broad categories of California grass-
lands exist: coastal and valley grasslands.
Valley grasslands largely occur across flat arcas
in the Central Valley. yet also rise over the low-
lying. surrounding foothills. Native valley
grasslands were dominated by perennial
species. although sparse historical information
leaves uncertainty about the specific plants.
These native valley grasslands were lost in two
ways: many were entirely obliterated for culti-
vation or development while others were lost
through significant alterations.

No single cause resulted in this rapid, dra-
matic habitat loss and conversion (esp. 1850-
1880s): rather. multiple factors worked in con-
cert. Factors included non-native plant and
wildlife (livestock) introductions. altered graz-
ing pressures. cultivation, development and fire
suppression. High grazing pressure diminished
native perennial grasses and favored
exotic  annual  plant  species.
Cultivation also altered the land-
scape with agricultural fields entirely
replacing grasslands. This allowed
Mediterrancan grasses to take hold,
species that are more resilient to
variable weather and grazing condi-
tions. A shift from a perennial to
annual dominated grassland
occurred, forever changing the char-
acter of its habitats, wildlife commu-
nities and overall ecosystem health.

Site 300 offers a rare ghimpse of

Purple needlegrass
Nassella pulchra)

grass (Nassella pulchra). A positive legacy of
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what these native Califomia gr

ands may have

looked like before Europeans arrived. Site 300 1s a
small remnant. a 477-acre history book of sorts.
The dominant plant in this remnant is one-sided
bluegrass (Poa secunda) with some purple needle-

federal land ownership is that these usually

large. relatively undeveloped expanses of land

often provide an oasis for wildlife, plants, and
ecosystems. At Site 300, annual controlled burns
favor native perennial grass species.

Yet more than 80 percent of the habitat at

Site 300 is now comprised of exotic California

annual grasslands, widely rolling over 5533

acres. Seeds are stored over the dry scason in

so1l seed banks, remaining viable for several
years. Each square meter of soil under these

grasslands may store between 300 to 150.000

seeds.

Once the first fall rains exceed 15 millimeters,
the seeds germinate and slowly grow over winter.
In spring. the plants rapidly grow, matunng
between late April and June.

Grasses are flowering plants, just like the vibrant-
ly {exotic) yellow-petaled mustard flowers now
widely blooming within these grasslands. Yet,
grasses rely upon the wind for pollen transfer
rather than insects. Why put energy into devel-
oping colorful, showy flower parts when these
are unneeded to attract insects? Rather, grasses
have anthers (pollen sacs) that dangle from
slender stalks or filaments; the stigma (part of
the flower that captures airborne pollen) 1s often
large and feathery. Not overly charismatic, yet
cfficient.

Grasslands tend

Above: Site 300 annual
valley grasslands: the “new
native” grassland

ecosystem?

Right: Site 300 grasslands
dominated by one-sided
bluegrass in spring.

Gary A, Moo

to occupy vast
geographical

arcas; protecting
them  conserves

open space, habi-
tats and biodiversi-
ty. Other benefits of
both native and
exotic  grasslands
include carbon
storage, high pn-
mary productivity,
cconomic  value
(e.g.. herbivore productivity) and
aesthetic value. Native grasslands
support a diversity of species that
differ from the more common
annual exotic grasslands. Although
the pristine California valley grass-
land 1s nearly gone, the existing
naturalized (“new natives™) grass-
lands provide many of the same
benefits as native grasslands, and
as such are worthy of appreciation,
enjoyment, and protection.

Twxa Caxisen

Gaxy A Moxkos

One-sided bluegrass
(Poa secunda)
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Dr. Jekyll and Mrs. Hyde: Life of the tarantula wasp

Fall is an excellent time to catch a
glimpse of the hairy beasts of the spider
world at Site 300 and in grasslands around
the Livermore arca.

The tarantula is the largest of the spiders
found in the region, with a body up to two
inches in length and legs three to four inch-
es long. The mating scason for the tarantula
begins in October and continues until mid-
November. During this time, mature males
can be scen roaming across the roads and
grasslands at Site 300 searching for a
mate. The female tarantulas do not
roam and will often occupy the same
hole or rock for many months or even
years at a time.

Unlike most spiders, tarantulas do
not spin webs to catch their prey.
which consists of small mnsects and
sometimes lhizards. Instead, tarantulas
chase their prey on the ground and
live underground in burrows. Nor-
mally, females can live up to 25 years
or more, while the males are not quite
so lucky, often being caten by the
females after mating. Some tarantu-
las, however, meet a far more grue-
some death than cannibalism. Much
like the plot of a bad horror movie.
some unlucky tarantulas become a
victim of the “body snatchers™ of the

By Megan Cook

mscct world — the parasitic tarantula
wasp.

Tarantula wasps (Pepsis spp.) are
parasitic insccts that use tarantulas as
live hosts, or food for their develop-

Tarantula wasp (right) and its innocent victim,
the tarantula (above). The bright coloration of
this wasp gives warning that it may be wise to
steer clear of it. The tarantula wasp can deliver
the most painful sting of any North American
insect and its young eat tarantulas alive.

mg larvac. The brightness of the

orange-red colored wings of this two-

inch-long, black wasp 1s a warning to other
creatures, including humans, that it 1s dan-
gerous and should be avoided. Its sting is the
most painful of any North American nsect
(although it 1s less poisonous to humans than
a honeybee). Only the female tarantula

wasps can sting but its use of that
sting has made the tarantula wasp the
tarantula’s fiercest and most dreaded
enemy. Ironically, even though they
look more frightening than the attrac-
tive tarantula wasp, tarantulas are

quite harmless to people and will rarely bite
unless handled roughly.

When a female tarantula wasp 1s ready
to lay her eggs. she uses her sense of smell
to find a tarantula. She then stings the taran-
tula, which permanently paralyzes it. The
wasp, despite being half its size. drags the
tarantula into a burrow, lays a single cgg on
its abdomen and then scals the burrow. Once
the wasp larva hatches, 1t feeds on the juices
of the sull-living but paralyzed tarantula
until the larva reaches its last molt
stage. Then the new adult wasp tears
open the tarantula and feasts on the
organs of the tarantula. This last act
spells the end for the tarantula. After
this gruesome beginning to life, the
tarantula wasp lives the rest of its life
as a peaceful nectar cater...until it 1s
once again time to reproduce. This s
when the female tarantula wasp
makes its transition from Dr. Jekyll to
Mrs. Hyde, searching the grasslands
for its next victim.
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Effort to restore endangered fiddleneck blossoms

Scientists in LLNL's Environmental Protec-
tion Department are working to restore popula-
tons of the critically endangered large-flow-
cred fiddleneck (Amsinckia grandifioral, a
plant on the brink of extinction.

The large flowered-fiddleneck 1s an annual
plant that historically found in several grassland
locations in the hills of castern Contra Costa and
Alameda counties and western San Joaguin Coun-
ty. There are currently only two known natural
populations of the large-flowered fiddleneck. One
population is located at Site 300 and another is
located on a private ranch near
Site 300 (referred to as the
Camnegie Canyon population).

Rescarchers at Mills College
began restoration of large-flow-
cred fiddleneck populations in
1988, These efforts focused on
determining the factors necessary
for the establishment of addition-
al populations of large-flowered
fiddleneck, and have resulted in
at least one successful experi-
mental population at Lougher
Ridge in Black Diamond Mines
Regional Park near Antioch.
Between 1993 and 1995, using
funds obtained through the Lab-
oratory's Directed Research and
Development Program, LLNL
researchers teamed with
researchers from Mills College to
further investigate the causes of
the large-flowered fiddleneck’s
rarity and established an addi-
tional experimental population at
Site 300 near the native Site 300
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flowered fiddleneck plants and has had less than
50 plants each year since 1999, These popula-
tion numbers are down from the 1960s when
thousands of plants of this species where found
in the native Site 300 population. These popula-
tion declines have also been observed in the
native Camegie Canyon population and the
experimental populations at Lougher Ridge and
Site 300.

In an effort to boost these populations. LLNL
ccologists planted more than 6,000 large-flow-
ered fiddleneck seeds at the Lougher Ridge and
Site 300 experimental populations in
the fall of 2002. A wet fall in 2002
followed by a dry winter resulted in
poor success with the seeds planted in
2002. Because of this, seeding efforts
were repeated in the fall of 2003 with
more success and resulted in more
than 700 large-flowered fiddleneck
plants, which survived to flower in
the spring of 2004 at cach site.

LLNL scientists also continue to
conduct research, initiated in 1993, at
Site 300°s experimental population to
determine the ecological require-
ments of large-flowered fiddleneck.
Long term rescarch at the Site 30
experimental population, and data
from management of the Site 300 nat-
ural population indicates that compe-
tition from exotic annual grasses con-
tributes to the decline of large-flow-
ered fiddleneck. Long term manage-
ment to reduce exotic annual grass
cover and restore and maintain the
native perennial bunch grass commu-
nity is necessary to ensure the persis-

population. Ongoing cfforts have Left: Although the large-flowered fiddleneck, Amsinckia grandiflora, is rare, tence of this species.
been funded by grants from the other species in the fiddleneck genus (Amsinckia) are quite common. Upper Through these rescarch and

U.S. Fish and Wildlife Service,
the U.S. Burcau of Reclamation,
and Site 300 management.

right: The small burned plots are part of an ongoing experiment to determine
the effect of prescribed burns on large-flowered fiddleneck success. Lower

restoration activities, we hope to
insure that the large-flowered fiddle-
neck populations can be sustained.

Large-flowered fiddleneck right: Ecologists from LLNL Environmental Protection Department plant and that this rare native plant contin-
populations have been greatly large-flowered fiddleneck seeds using frames to assist with precision place- ues to be one of the many things that
diminished in recent years. Last ment and spacing of the seeds. make Site 300 a unique and interest-

spring the native Site 300 popu-
lation contained only three large-

ing place.
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Shrike’s small size at loggerheads with killer reputation

Through recent omithological work at Site
300, Environmental Protection Department (EPD)
wildlife biologists have discovered an impressive
diversity of both resident and migratory avian
species. With more than 115 species of birds doc-
umented using or residing at Site 300, it's not dif-
ficult to find interesting examples of avian ccolo-
gy and natural history. Yet one species seems to
stand out in every tlock: the Loggerhead Shrike
(Lanius ludovicianus).

In recent months, Loggerhead Shrikes have
received a significant amount of attention at Site
300 because of their interesting ecology. role in the
food Web, site-wide distribution and potential as
a sentinel organism for environmental monitor-
ing. This 50-gram won-
der is a tenacious preda-
tor although it’s not con-
sidered a raptor (ic..
hawk, eagle or falcon).
Rather, the Loggerhead
Shrike 1s a passerine
(1.e., song bird. Order
Passeriformes, Family
Lanidae) and is best
known (and loathed by
some) for its habit of
impaling prey on thomy
bushes and barbed wire.
Because of this, the Loggerhead Shnke 1s known
as the “Butcher Bird™ in some parts of the coun-
try.

Micrar G, vax Harme

Loggerhead Shrikes prefer open grassland
savannah habitats of Site 300, arcas characterized
by open expanses of grasslands with a smattering
of suitable nest trees such as junipers (Junipera
californica) and valley oaks (Quercus lobata).

At Site 300, the Loggerhead Shrike 1s a rela-
tively common year-round resident, found in pop-
ulated arcas such as the General Services Area to
the most remote corners of the site. Loggerhead
Shrikes build sturdy nests out of small diameter
twigs and grass and have clutch sizes between four
to six usually between March and July. Logger-
head Shrikes may have more than one clutch and
may reuse the same nest from year to year. After
breeding is complete and the young have fledged.
adults hold separate but adjacent territories until
the following breeding season when they reform
as a pair and hold a single larger territory. Young
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Upper left: Loggerhead Shrikes build sturdy nests
out of small-diameter twigs and grass and prefer
dense bushes like this juniper (Junipera californi-
ca) at Site 300. Above: An adult Loggerhead
Shrike (Lanius ludovicianus). Upper right: An
adult Loggerhead Shrike being color banded with
plastic leg bands for individual recognition. Lower
right: An unlucky Pacific treefrog (Hyla regilla)
impaled on barbed wire by a Loggerhead Shrike.

are differentiated from adults by juvenile plumage
(1.c., wing bars and mottled breast feathers) and
adults are monomorphic (i.c., males and females
look alike).

EPD wildlife biologists are currently studying
the Loggerhead Shrike because they appear to be

an ideal sentinel organism for environmental mon-
itoring, filling a predatory niche and holding small,
manageable territories (versus hawks with large
territories). Current research focuses on whether
the Loggerhead Shrike is bioaccumulating a suite
of metals found at Site 300. To address these ques-
tions. resident birds are captured and non-lethal
technigues such as blood and feather samples are
collected and compared to birds at a control site
near Brentwood, Calif. In addition. nesting birds
were monitored through the breeding season and
productivity was noted (1.c.. clutch size and nest
success).  Prior  to
release cach bird is
marked with a uniquely
colored leg band and
aluminum U.S. Geolog-
ical Survey leg band.
Color banding individ-
uals allows for re-iden-
tification without the
need for re-capture.

In California. the
Loggerhead Shrike is a
state species of special

concern: meaning that it
receives  conservation
consideration under the
California Environmen-
tal Quality Act, a law that
requires developers to
evaluate impacts of their
projects on this species.
In  other states and
provinces of Canada. the
Loggerhead Shrike 1s
declining.  considered
rare or protected under
more stringent environmental laws. The Logger-
head Shrike is one of 15 species recognized by the
Commission of Environmental Cooperation as a
species of transboundary/ migratory concern.

Resecarch on the Loggerhead Shrike is conduct-
ed under Institutional Animal Use and Care Permit
#178 and appropriate state and federal permits. For
details on this work and other ornithology projects
at Site 300, contact van Hattem, 4-6795.

View previous Wildside articles by this author
and others at the LLNL Wildside Series Archives
at http://www-envirinfo.llnl_gov/.

Miciazr G vax Hamem
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Birds of a feather flock to local sites for the winter

Winter scems like a bad time to watch
birds — after all, birds are often scarce in the
colder states because they have flown south
to winter in warmer places. However, just
like many people. numerous birds consider
California a highly desirable place to spend
their winter vacations.

Here in the Bay Arca. especially in open and
natural areas such as Mount Diablo, Del Valle
Reservorr and our very own Site 300, we are
graced with the presence of several interesting
winter migrants that arrive from the Arctic.
Canada and the Northern and Midwestern states
during late fall. Perhaps most notable among
these winter visitors are raptors {birds of prey
such as hawks. owls and cagles).

Cahfornia boasts one of the highest
numbers and types of wintering raptors in
North America, trumped only by Texas and
Florida. Among the raptors that visit the Tni-
Valley region only during the winter are fer-
ruginous hawks (Buteo regalis) and rough-
legged hawks (Bureo lagopus). Both
species inhabit grassland habitats: undoubt-
cdly, this 1s why they are attracted to Liver-
more and Site 300.

Rough-legged hawks are so named
because their feathered legs make them look
like they're wearing legwarmers. The close-
ly related ferruginous hawks share this
unusual feature, which 1s an adaptation to
living in cold climates. Most other raptors.
and 1n fact most birds, have bare lower legs.
with feathers only on their thighs. Both fer-
ruginous and rough-legged hawks are gen-
crally streaky, with a mix of cinnamon
brown to dark brown and white feathers.
These hawks are quite large, with wingspans
of 4-5 feet and sleck bodies that are nearly 2
feet long. Hawks are skillful hunters and
scek out and cat small mammals like mice.
voles. rats, ground squirrels and sometimes
even feast on small birds or rabbits found in
our rolling grasslands. Their regally hooked
beaks and heavy talons give them all the
hunting tools required beyond their strong
wings and sharp eyesight.

The ferruginous hawk 1s quite a commut-
ted bird, as 1t forms long-lasting monoga-
mous relationships. One pair nested togeth-
er for 28 years, raising 66 ferruginous hawk
fledglings during 19 of those ycars. Ferrugi-
nous hawks breed as far away as Canada. and
winter in the Western states and in Mexico.

On the other hand, rough-legged hawks
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are quite the worldly travelers, breeding even
tarther afield in Alaska. the Canadian Arctic and
northern  Eurasia.
Like many young
travelers, rough-
legged hawks often
meet  their mates
while on their win-
ter holhidays. If you
are lucky, you may
witness  a  male

During the winter
months, Site 300 bird
watchers may spy
several interesting
migrants, including
the adult kite (top
right) and kite babies
(above). The ferrugi-

rough-legged hawk performing a soaring sky
dance as he tries to court his favonte feathery
female. He closes his wings, swoops down and
climbs back up. stalls, and then swoops down
again to repeat his hopetul dance. While rough-
cgged hawks do pair up monogamously to raise
young, it seems this commitment may not last
past that season. So goes the fickle nature of
voung love.

Many other raptors have made California
and our LLNL sites their permanent home. A
unique raptor here on the main campus 1s the
white-tailed kite. You may spot the kites and
their young n nests at the top of large trees on
the northem edge of campus
durning the summer months. This
winter, take a moment to look to
the skies and you may spot gold-
en cagles, turkey vultures, red-
tatled hawks, Cooper’s hawks,
American kestrels and even
perhaps a bald cagle.

nous hawk (center) and the rough-legged hawk
(right) can be detected by their mix of light and
dark brown and white feathers. These hawks
have a large wingspan of 4-5 feet, as displayed
by Lab biologist Michael van Hattem.

Photos by Michael van Hattem and Pete Bloom
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Birding 101: winging it in the Bay Area
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Top left: Black Phoche (Sayornis mgricans),
ona sally perch, Center leil: The Pied-
hilled Grebe Pudifvnbos podievgm is a

common visitor 1o the basin and an open water specialist. Piedbilled
Grebes are strong swimmers and purase prey |
ic invertebrates and anall vertebrates, Lower lefl:
(Butoesdes virescenst is a small wading bird that specializes inslow
stocking off prey within the shallow water margins of the basin,
Green Herons prey upon fish and acuatic
Snowy Egret if gretla thali) is o showy wading bird, that smilar o its
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tend 1o be easily disturbed, so the best time to see one & either carly in
the moming or in the eviening when the basin is calmer and the area
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Look for these other birds in, around the basin

Bufflehead (Bucephala albeola)
Pied-billed Grebe (Podilymbus podiceps)
Lesser Scaup (Aythya affinis)

Ruddy Duck (Oxyura jamaicensis)
American Coot (Fulica americana)

Killdeer (Charadrius vociferus)

Greater Yellowlegs (Tringa melanoleuca)
Green Heron (Butorides virescens)
Great Egret (Ardea alba)

Cattle Egret (Bubulcus ibis)
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Great parks for birding

Sycamore Growe Park (Livermore)

Berkeley Aquatic Park (Berkeley)

Coyote Hills Regional Park (Fremont)

Don Edwards National Wildlife Refuge

(Fremont)

Tilden Park and Wildcat Canyon (

*  Henry Coe State Park (Morgan Hill)

*  Martin Luther King Jr. Regional Shoreline
(Oakland)

*  Big Basin State Park (San Mateo County)

*  Golden Gate National Recreation Area
(Sausalito)

*  Point Reyes National Seashore (Marin)
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Tropical migrants return to Bay Area breeding grounds

Have you noticed any new bird songs or seen
a flash of color outside your window n the morn-
ing lately? Spring marks the arrival of a whole
new batch of birds in the Tri-Valley arca.

Many birds spend their winters in Mexico or
Central and South America. When North America
warms up, these birds return here to breed. Some
of these birds will take up residence in the Bay
Areca, while others merely
pass through on their way
north. Because of their
habit of retuming to the
tropics every year, these
birds are referred to as
neotropical migrants.
Some of the new arrivals,
such as the MacGillivray’s
Warbler (Oporornis
tolmiei) are secretive and
hard to spot, while others
such as the Lazuli bunting
(Passerina amoena) and
Western tanager (Piranga
ludoviciana) are surpris-
ingly colorful.

Spring also marks the
time of ycar when LLNL
wildhife biologists begin to
arrive at Site 300 before dawn
to record both new avian
arrivals and faithful year-
round residents. Every other
week, LLNL biologists and
trained volunteers set up
mistnets at Site 300 to con-
duct an ongoing study of bird
populations. These 42-foot-
long nets are stretched
between two poles about
three feet above the ground.
Birds cannot see the black
web-like mesh. fly nto the
nets. and gently fall into a net

pocket;  biologists  then
remove these birds
unharmed.

Mistnetting occurs in the
moming hours. when birds
are most active, and contin-
ues until around noon. Mistnets are used because
they allow an up-close view of the bird. This is
important because close spection of bird feather
molt, coloration and wear 1s often the only way to
determine sex and age.

Birds in the area include the Lazuli
bunting, top left, which is shown at
the Elk Ravine banding station at
Site 300. Another recent arrival is
the Western tanager, center. Top
right, the Common Yellowthroat has flown into a mistnet, which allows for an up-
close view of birds without harming them. Lower right, Laboratory biologists
inspect a Willow Flycatcher at the Site 300 bird banding station.
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The Site 300 study was started in 2000 by Lab
wildlife biologist Michael van Hattem. who leads
the program every spring. At the banding station.
characteristics of each bird are recorded. including
species, age, sex, health, reproductive status and

Mo, vas Han

location. A tiny and light metal band, stamped
with an individual number provided by the U.S.
Geological Survey's Bird Banding Laboratory
(BBL), is carcfully put on one of the bird's legs.
This band. which does not harm the bird. allows
biologists to track birds’ movements over time, if
the banded bird is found again in a mistnet at Site
300 or elsewhere. The newly banded birds are
then released and fly back into the trees and grass-
lands of Site 300.

This program allows LLNL biologists to
determine the diversity of birds at Site 300, identi-
fy which birds reside here year-round and which
just pass through on their annual migratory flights.
Such information enables
LLNL to protect sensitive
species and plan  projects
accordingly. lowering  the
overall environmental and
economic impact.

The Site 300 banding sta-
tion is part of a large nationwide
study called the Monitoring
Avian Productivity and
Survivorship (MAPS) Program
(httpz// www.birdpop.
org/maps htm).

MAPS, run by the Institute
for Bird Populations in Point
Reyes, compiles information on
bird species distribution. abun-
dance and breeding  status
nationwide to better enable us to
understand our nation’s bird
diversity and distribution, and to
recognize declining species so
they may be protected before
they are threatened with extine-
tion.

The Lab runs the only
banding station in  the
Altamont region and thus pro-
vides much-needed informa-
tion on bird diversity i the
arca. The Lab banding station,
along with several sitewide
visual bird surveys, has
revealed that there are more
than 120 bird species living in
or passing through Site 300. Several species pre-
viously unknown in the region (such as the Willow
Flycatcher) have been caught during these mist-
netting sessions, providing much-needed informa-
tion on the distribution of these rare species.

29




Small mammals are ecological giants in local grasslands
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Security Department to close Avenue B security post today

The Lab’s Secunty Department has

post 3B, oa the north side of the intersection of Avenue B and
Third Street. will dose permanently begmning 6 p.m. today
(March 3) —except for Fire Department emergency vehicle tmf-
fic. The closure is one of severl cost-dnven service reductions
needed to meet the department’s FY 2006
Within approximately one block of pPost 3B, three alter-
nate access points for use by pedestnians and bscyclists who
must travel northbound or southbound in that area. The access
booths are long enough to accommodate a bicycle and rider
dismounted.

who has

Adjacent to cach booth is either an electronic or manual
turnstile for pedestnan access only. The electronic tumstile

ol ity allows

reductions.

ige in cither direction: the manual tumstile penmits
passage only from the Lxmlled Arca (LA) to the Pmyeﬂ)
mecuon Arca (PPA). E

who

with either the clectronic access booths or tumstiles should call
the PFD Alarms Console at 2-7222 to report malfunctions.

The post 3B closure means that approved motor vehicles
must use an altemate entry point when traveling between the
LA and PPA. Altemate vehicke entry/exit points are security
post 1D, at the cast end of First Street, north of Blgd. 316; and
post west fate (P-WG), at the west end of First Street, north-
west of Bldg. 111. Post 1D is open all hours every day. P-WG
is open 6:30 a.m.-6:30 p.m., Moaday-Friday, and closed on
weekends and holidays.

Badgers deit and below) are prairie ecosystem
engineers. The ground squirrel (above) also plays

animportant role in the fond web bierarchy.
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Mountain lions are part of Tri-Valley environment

One carly spring moming 1999, a moun-
tain lion was discovered within the fenced
perimeter of the Laboratory. Around 7 am., as
the carly commute traffic began to file into the
Laboratory, the cat made a determined move to
leave the property along the west penimeter. This
attempt placed the cat between Bldg. 132 north
and the cross traffic on Mesquite Way. The lion
followed its instincts that moming...

A similar story could have occurred in a
multitude of places across the western states.
More than half of the state of California 1s con-
sidered mountain lion habitat.
Known as the largest true car-
nivore in the Golden State, and
known n scientific circles as
Felis or Puma concolor. this cat
can weigh and measure n
length as much as an average
man. Its geographic range 1s
two-pronged n shape. One
prong extends along the coast
from the Oregon border to Los
Angeles: the other extends
from the northern edge of the
Sierras south to the Mexican
border and beyond. This 1s an
animal built for moving long
distances. and can traverse 20
miles overnight 1f required.
Male hons may have a home
range of 100 square miles and
the females’ range 1s generally
half that size. Numerous
females may reside within one
male lion’s territory.

Historically, lions could
afford to live in remote arcas
and subsist on the deer herds
within their territory. Today,
most Coastal and foothill arcas of California are
far from the remote scttings of yesteryear. The
deer numbers have diminished, and people/cat
conflicts are on the rise. This trend should be
expected to continue. Lions naturally want to
avoid people and their elusive behavior demon-
strates this predisposition. Yet, given the ever
more developed landscape. mountamn hons have
fewer escape routes available to evade human
encounters.

A scientific study by Professor Paul Beier
(formerly of UC Berkeley) found that mountain
lion attacks on humans have been exceedingly
rare. In the U.S. and Canada trom 1890 to 1990,
only 1} human deaths were attnbuted to such
attacks. The California Department of Fish and
Game has carefully documented encounters
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More than half of California is consid-
ered to be the mountain lion’s habitat.

within the state and less than 16 injunes have
been recorded duning the last century.

Although prior to 1963, the State of Califor-
nia offered a bounty for cach mountain lion
killed in the state, the mountain lion 1s currently
a “specially protected species™ in Califormia.
Under California law it 1s only legal to harm or
kill mountain lions in certain situations.

“The Department of Fish and Game may
remove or take any mountain lion, or authorize
an appropnate local agency with public safety
responsibility to remove or take any mountain
lion, that 1s perceived to be an imminent threat
to public health or safety.” The law also allows
an individual. whose ‘hivestock or other proper-
ty" that has been damaged or destroyed by a lion,
to report the incident to Fish and Game and
obtain a permit to dispatch the offending animal.

This lion is known to be the largest true

Mountain lions are formidable neighbors
if encountered. What is the smart rule of
thumb for a human that lives or works 1n cat
country”! Know the local food source. Assume
lons are in your neighborhood 1f deer herds
exist nearby. Follow the conduct guidance
outhined by the state Fish and Game when you
arc enjoying the outdoors in mountain lion
range. And know how to identfy a lion if you
sce acat.

What happened to that mountain lion sight-
ed at LLNL in 19997

With an advancing workforce
arriving onsite that moming, the lion
sought cover under the closest and
only bush within several hundred
yards and did not move for the next
fourteen hours. At 9 p.m. that night,
the amimal moved offsite and was not
seen again for some time. Of addi-
tional note, a smaller and younger
lion, suffering from malnutrition,
was cuthanized a weck later only a
few mules to the south of LLNL.

Califormia Department of Fish
and Game estimates between 5.,000-
6,000 lions exist in the state today.
Whether you are driving to work or
enjoying the outdoors, recognize that
you are sharing space with a power-
fully independent animal: in this
case, the mountain hon. And take the
necessary precautions to protect
yourself and your family. See this
Website  (http:ffwww.dfg.ca.gov/
news/news(04/04009. html) for the
rules of conduct that the Department
of Fish and Game suggest are fol-
lowed in mountamn lion areas.

In light of the recent lion attacks
in Southern California and the repeated moun-
tain lion sightings at Sandia National Laborato-
ry. it is critical that people be aware of their sur-
roundings and that mountain lions may be pre-
sent. As suggested in this article, mountamn
lions can be found in urban arcas as well as
wilderness areas.

LLNL/Sandia security and wildhife biolo-
gists strongly suggest that Lab employces
avoid walking or jogging at Sandia until the
situation is determined to be safe. Updates on
lion sightings will continue to be posted in
Newsline andfor News Online. Please report
observations (location, time, activity level) of
mountain lions to LLNL's wildlife biology
program at “4-WILD" and Sandia Security at
294-2300.
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Majestic oak has deep

The majestic
ouk tree 1s an
ancient symbol
recognized by
many cultures. The
Celts, the Nordic
and Germanic
tribes, and the
ancient Greeks,

.
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By Jim Woollett

to name a few. all
revered the oak tree for its physical qualities of
strength, size and longevity.

California s fortunate to have many
examples of this time-honored symbol.
Nineteen native oak trees occur statewide and
grow in a wide variety of sizes, shapes and
landscapes. Two distinet groups are identified
within the state: the white oaks with a light-
colored wood and rounded (lobed) leaf pattern
and red oak species with reddish-brown wood
and bristled leaves. Areas with more than 10
percent oak canopy cover are considered oak
woodland regions. More than four-fifths of
California’s oak woodland habitats are privately
owned forests.

Blue oaks (Quercus douglasii) are a specific
(white oak) tree species representative of the
hot inland foothills of the coast ranges and the
Sierra Nevada and also can be observed at Site
300 and around the Livermore Valley. This tree
1s typically the most visible oak tree in this area,
but few people know its fascinating life story.
Blue oak woodlands are present in the western
foothills of the Sierra Nevada. the Tehachapi
mountains, and in the eastern foothills of the
coast ranges. The distribution of this species
forms a narrow, nearly continuous ring around
the Central Valley.

Life as an oak

Blue oaks are aptly named for the distinct
bluish tint of their leaves. This leaf color relates
directly to a protective, waxy covering that
reflects the most damaging rays of the sun.
These trees have an unusual tolerance that
allows them to survive severe drought by. for
example. shedding leaves if conditions become
extremely dry. The density of blue oaks on
hillsides has been directly linked to water
availability or stress.

Blue oaks are considered a long-lived and
slow-growing tree species. Old growth blue
oaks in the coast range and Livermore Valley are
between 100- to 4(0)-years-old. Blue oak stands
can be considered one of the most extensive old-
growth forest types left in California. Studies
within the past 50 years have noted that blue oak
saplings are largely absent in current woodland
habitats. Theories abound as to why so few
young trees are surviving. Unfortunately. few
answers are forthcoming and the larger question
now is whether future conditions will allow for
the persistence of blue oak woodlands.

Trees normally grow to 25 meters (82 feet)
in height during their lifespan. The largest tree
found in Alameda County measures a massive

28.7 meters (94 feet) in height with a crown of
14.6 meters (48 feet). The understory vegetation
common to blue oak woodlands is composed
primarily of annual grassland.

Biological setting

Oak woodlands play a cnitical role in
determining the presence of native species of plants
and animals and their distribution. For i £
more than 2,000 plants. 5.000 insccts, 80 amphibians
and reptiles, 160 birds. and 80 mammals occupy oak
woodland areas. These oak communities and their
extensive root systems also serve to protect water
quality by preventing soil erosion and the effects of
stream sedi ion. Acorns provide an abund
fall food source for many species of wildlife and tree
cavities serve as shelter and nest sites for others.

Sudden Ouk Death (Phytophthora ramorum) is
a recent discase of unknown origin that has been
detrimental to oak species in the state. Researchers
suspect it originated in Asia and entered the
United States on plants imported for horticultural
use. Sudden Ouk Death 1s now established in 14
counties in California and more than 40 species
of trees, shrubs and herbs are susceptible to the
disease. More than one million trees in California
have died in the last decade and millions are
believed to be at nisk along the Pacific Coast.

Protection efforts

Oak woodlands are now a regulated arboreal
resource within many local jurisdictions of
California. State, county and city governments
have passed laws and ordinances that require
adequate protection of woodland areas and promote
long-term stewardship of these arcas through such
actions as conservation casements. oak plantings
and designation of “heritage trees.”

Today, the single greatest threat to oak
woodlands results from human-driven residential,
industrial and commercial development. Woodland

Blue oaks are a specific (white oak) tree species found at Site 300 and in the Livermore Valley.

roots throughout Valley

4 z S5 5k

conversion as a result of agricultural
practices like orchard planting and vineyard
development also contributes to regional
losses.

An Old World belief suggests that by
catching a falling oak lcaf. a person can avoid
sickness the entire winter. A good reason
to find your closest blue oak tree, don’t you
think?
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Site 300 annual spring photo safari

- 2 ] { / g . ) Miniature
l \ AN W Y ’ A { " - lupine
! (Lupinus

Cupped monolopia bicolon)

(Maonolopla major) ¢ 4 A miniature world of liverworts and
% pygmyweed (Crassula connasta)

T

flifornia plantain
~ R
EIantaga:erecta)

Site 300 management has a tradition of hosting a Photo Safari each spring. The Photo Safari is open to the staff of Site 300 and their guests. Participants have
the rare opportunity to hike in some of the remote canyons of Site 300 and photograph the beautiful natural environment found in these areas. This year, early
on a rainy Saturday morning, the Photo Safari group was led by Jim Lane, Site 300’s manager, through Elk Ravine and its tributary canyons (located in the east-
ern portion of Site 300).




Site 300’s autumnal splendor

Although the hills appear to be
covered in a monoculture of
brown grass at this time of year, if
you take a closer look, you will
tind several Califomia native forbs
blooming and thriving in late sum-
mer and early fall. These species
are amazing in their beauty and
their ability to survive and even
flower during the hottest, driest part
of the year.

Several of these late season flow-
ering plants are in the sunflower,

1) Wright's buckw
31 vinesgar wend (T

(Gatherrezia Callmya) SUNFLOK

FLOWER Famey; 8) b weed (Haokocar

K ~
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By Lisa Paterson

mint and buckwheat families and have
adaptations that allow them to survive
our hot dry summers such as extensive
root systems that are able to use what

: J, MINT Faney; ) sprikevied (FIemizonia pungens), SUNFOWER Fasn; 51 Cabii
Ay; 61 big tarplant (Blepurizong plmosar, SUNFLOWER Faio; 7

COCONC), SUNFLOWER FAMILY

little moisture is available in the
soil. These plants limit the
amount of water lost through
their leaves by having small
leaves (tanweed and spikeweed)
or leaves that are very waxy
([gum plant) or hairy (vinegar
weed and buckwheats). Many
buckwheats also have leaves
that are rolled in at the edges to
limit water loss. Look for these
hardy beauties at Site 300 and
in our nearby hills.

& matchwead

gum plant (Gandela camponum), Sus-
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Site 300 is an oasis for a rare native plant

If you visit Site 300 at this ime of year, it's
not difficult to find big tarplant (Blepharizonia
plumeosa) blooming along roadsides and in other
“disturbed arcas.” such as arcas graded for road-
ways or designated for prescribed bumns. Big tar-
plant thrives in the harsh arid Site 300 environ-
ment.

Although fairly common at Site 300, big tar-
plant is an extremely rare plant included in the
“California Native Plant Society's Inventory of
Rare and Endangered Plants of California.” Big
tarplant may be limited to as few as three gener-
al arcas outside of Site 300. Its range includes

Late summer may seem like a strange |
time of the year to be discussing rare plants:
temperatures are near 100 degrees, the hills
are brown with dried grasses and Livermore
Valley residents are starting to long for the
first fall rains. But amazingly, big tarplant is
one of many California native plants that
have adapted to bloom in the hottest and dri-
est part of the year. Big tarplant is a fall flow-
ering annual plant. Similar to
the rest of the native annual
flora, its seeds germinate in the
fall and winter with the first
rains of the season. However,
unlike the more widely known
spring flowering annuals. big
tarplant  remains  relatively
inconspicuous until the very
end of the summer when it
blossoms and sets seeds just
before the fall rains start the
cycle again.

Big tarplant lives on moisture that remains in
the soil after the spring flowening plants have
dried and withered. It's hard to believe there is
any water left in that dry, hard soil in August, but
surprisingly there is. It is the same moisture that
some of our noxious late-scason weeds survive
on. such as yellow star thistle.

Big tarplant has developed many strategies to
survive in the conditions that exist at and around

Alameda, Contra Costa, San Joaquin, [
Stanislaus and Solano counties, where it is

found in dry grasslands at elevations less than || >
1.650 feet. e
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Big tar plant (left) blooms late in the year in
September and October when most Site 300
plant life is dried and dormant. It easily
grows along the roadsides at Site 300

Site 300. This species is a member of the sun-
flower family (Asteraceae). As i1s common in
many members of the sunflower family, tiny
glands on the stems and leaves of big tarplant.
give 1t a distinctive smell. The resin produced by
these glands helps to deter herbivores such as
insects and deer. Its inner seeds have tiny feather-
like appendages. called pappus. which give each
seed the appearance of a tiny helicopter and help
them to disperse in the wind. The small hairy

leaves of the big tarplant help to limit the amount
of water it loses through evaporation.

Research conducted by LLNL's
Environmental Protection Department indicates
that the annual prescnbed burns conducted at Site
300 play a role in the abundance of this rare
species at the site.  Big tarplant grows in large
numbers in areas that are routinely burned at Site
300. This 1s unusual because at the time of the
annual spring burns, the plant is a small green
seedling. and thus very susceptible to fire dam-
age. Although fire is fatal to individual big tar-
plants directly i its path, fire may pro-
vide the disturbance necessary to reduce
competition with other plant species
(such as exotic annual grasses) and
allow larger groups of big tarplant to
be established.

It is possible that the larger Site
300 big tarplant population is acting as
a group of smaller populations that are
mostly isolated. Seeds are occasionally
exchanged between the small popula-
tions so that if onc is completely
destroyed by fire it can be repopulated
by seeds from another. This group of
small populations 1s referred to as a
metapopulation. Smaller groups of big
tarplant may establish or disappear,
depending on fire uniformity and
intensity, but the metapopulation is
sustained.

Although historic occurrences of
big tarplant have been lost as a result
of residential development and compe-
tition with non-native plants. it is per-
fectly adapted to the hot. dry. windy
grasslands of the Altamont Hills and the cycle
of wildfire that are a natural part of this envi-
ronment (see the Aug. 20 Wild Side). Rescarch
continues at LLNL to determine how distur-
bance (prescribed burns. road grading) affects
big tarplant. It is hoped that this rescarch will
help determine the management practices nec-
essary to promote healthy populations of big
tarplant both at Site 300 and throughout its
historic range.
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There’s no reason to get rattled as snake season starts

The Northem Pacific rattesoake is the anly native
venenes stithe 10 Noehen Califoenin, Sonwe ey Lrails
of the reptile are aptly depicted through its scientific
e Croieliclee 15 derived from the Latic Loretadiung)
g Craike” Vindls desciibes thw greesn colosation
Ui s & particular trait o the snake in this region. -
ganus 1efers 1o e location of the specinen it classi-
[es the species troughout its range. The geographic
range of the Noerthern Pacilic ratlesnake rellects its
nanesake as well: Santa Barbxua coath through Oregan
and Wisshungton stives,

Knowing how to handle an encounter with a rat
Uesnake is o good idea for those who wark in dry,
ruggal weas like Uwe Labortony’s Site 200 Expers-
reeial Test Site, Bul acognitive undesstanding may
ilso benefit people active ouicoors in Livennore ar
ulhwer ieeas where suburbia abuls kupe wees of wikl
land, These scabes preler dry, remcte, moeky out
crop areas where
ey wn dert n e
stunner and sleep
inthe winter, Akey
et o remenber
is Uit rattkesnuke
pepulations — are
cyelicel — g
sote yews e
mumbers are high
er and other years
ey e Jower, Su,
abservations and
cacaunlers wey vy greatly over lune. Below are
I i aspects of stake ecology tat, when tohen
to the fiekl. should allew vou to make an infeemed
decision about the rvtesaake realm,

Jees M re

izing the snake

As March approoches. and the seasonal
changes canse an merease in sunstue aud daily emper-
alures, iUs a goed idea lo kuow Lw vour activilies oul-
side miay coincide with the ratlesnakes”. Al e Labera
tory. the Northem Pacific iattlssanke is most likely 1o be
sernal Site 300, Lut can alse be Tound in Uw socky e
rain of grasslnd habitats summowding Livennore’s main
site, Understanding sowme key aspects of snake appeir-
arwe and bebiavios may help vou duing ao unespected

?(?‘
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Left, the Northern Pacific raltlesnake, also known as Crofalos viridis
oreganus, iscoiled and ready lo sirike. Above, a gopher snake is often
mistaken fora rattlesnake at first glance.

meeting whik: yoo sark in the fiekl arwalk along & local
country 1aad.

Tcentifying a rarlesnake is nof always a simple task,
Fiom a distance, their beige colors and elengated shape
are much like any other snake of the aea. Contauy 10
papular belief, they rarely reach lenaths af aver 4 feer,

Joloration can range from dark green on the back and
yellowish on the Lelly w complexes of drab brown and
tan tenes, Doesal patterns or “diamonds™ acress the tack

are net 2 trve hentifier of a attlesnake,  Gopher snakes,
e 100 Conunon o veomous sonpabicd of Qe Cal-
lomia grasslands, have adopeed very similar markings
and will even buzz their tail 10 mimic their peispaous
Quunterprat when alaoed, Loping vou will siskke e
for o rilesnake cod give then wide bertl,

Three of the best physical descriptions of the Non-
eon Poetlic ratdesude e Ox following:

+ Rattlesnake tails tansition inte white and black
nngsat the base,

» Rattkesuides bive o wicks aud uiangulacdy-sliged
Iead on a skendes neck,

» At close range, rattlesnakes have a
vertical pupil toech like Uxe eve of thei
viper like anoestons.

Behavior of the snake

Rattkesnukes are definitely venomous,
but it vou live or work around them the
snake often appears rechisive in nanie: The
rojurily of documented biles center uround
animals that are suddenly surprised or pro-
voked, Many people have inadvertenrly
walked o or over Uiese sukes witl 1w
harmitul consequence. Stisdics mdicure thue
venem is used primarily for eollection of
prey, I faet, many memnters of te pil viper
Jarmly have full control over how much
vennm is ingeted and from ane or bodh of
e fangs, Tris not unosual for a peeseo that
wats struck by ralUesnabe 10 receive o dry
bite™ wherehy venom was not actually
released. These snakes are primanly noc-
turrial and movement patterns during the
day are renerally related 1o an merease in
appetire, Ineal dismbances ar hreading
wclivities,

Keep a sate distance trom any
sunning snake and stay away from animals crossing
wads hat are coiled o stike. 10s always @ good idea
Lo watch any snake from a distance. When hiking or
working in the held, wear a boot with coverape
exrending ahove the ankle, See the Deparrment of
Fishk ond  Game  Website  (wwwdlpca.
mews/newst3H154) for other advice on snake

Loy
1y,
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Ravens: Pondering a dark and mysterious bird of lore
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By Jessie Coty

ith Halloween just behind us and
winter’s carly darkness setting in. it
seems timely to highlight a dark crea-
ture steeped in literature and folklore.
The raven is as cloaked in myth and mystery
as it is in deep ebony plumage. Consider Edgar
Allen Poe’s poem “The Raven,” in which the raven
repeats the word “nevermore™ or the Native Amen-

o2

rernes Doweax

reason for the decline of other threatened and
endangered species. such as the desert tor-
toise (Gopherus agge
(Gymnogyps californianus). marbled murrelet
(Brachyramphus marmoratus) and least tem

sizii), Califormia condor

(Sterna antillarum).

Is it a crow or a raven?

Common ravens are often confused with
American crows (Corvis brachyrhynchos). Both
are found in the same areas. Although the two
species appear very similar, a couple of clues
may help to differentiate the two. If you watch
amaven fly. it displays acrial acrobatics, often
somersaulting or rolling i the ar. It will often
soar (an mteresting fact is that the common
raven has been observed flying upside down for
just over half a mile or one kilometer). Crows
never soar, but rather smoothly and continually
flap their wings. Although the size of a crow 1s

Note the raven’s very heavy, chisel-like bill and the elongated
throat feathers called hackles that differentiate a common
raven from an American crow.

can belief that the raven is a trickster or cheater, yet
a god who created the earth. moon. sun and stars.

smaller than that of a common raven, it may be
difficult to distinguish unless they are near cach

Perhaps their dark silhouette along with their bold,
greganous nature makes them se

cl-
ated with death and danger. and yet full of wisdom to
many poets and authors. Their cultural significance 1s
matched only by their ecological prevalence across the
globe.

Background

The common raven (Convus corax) is the largest
of all passenines (songbirds) with wingspans reaching
up to 3.8 feet (1.2 m). a length of just over two feet (69
cm), and weighing up to 3.6 pounds (1.625 g). Imag-
ine 22-30 sparrows sitting together on a scale and that
would equal the weight of one raven. It is not only the
largest songbird. but it 1s also the most widespread bird
globally. occurming across North Amenca and Eurasia
and southward into Central America and northern Af-
nica. The common raven is widely regarded to be a very
intelligent bird, if not the smartest; this makes it highly
adaptable.

Conservation status

Although ravens may seem ubiquitous, by the
carly 1900's. this bird nearly disappeared from the
northeastern U.S. Historically, ravens lived on the
Great Plains in association with the Amencan Bison
(Bison bison) and wolves (Canis lupus). Shooting.
poisons, baited traps and the disappearance of the bison
all contributed to the ravens' near demise in the East.
However. by the late 1990°s. raven populations mark-
edly increased in most arcas, reclaiming many parts
of their previous range. However, the raven remains
cradicated in some states (¢ g., Alabama, Indiana) and
endangered (c.g., Tennessee) or threatened in others
. Kentucky).
In the western U S the raven’s remarkable capac-
ity for adapting to diverse conditions allows it to use
human-modified habitats: this has resulted in popula-
tion increases of the ravens in the West. Across its wide

and diverse range (globally), an estimated 16 000 000
mdividuals currently exist.

Life history

As one of the largest birds in the Corvid family
and glossy blay
plumage give the raven an eye-arresting and maje:
appearance. [t has relatively long. pointed wings, a
wedge-shaped tail, clongated throat feathers called
hackles and a large, heavy chisel-like bill. Males and
females look alike except that females are slightly
smaller.

The common raven inhabits every type of ter-
restrial habitat except rainforests; this includes forests,
grasslands, deserts, and urban arcas. Unique habitats
are no exception. If tundra or arctic ice floes occurred

<

in the California area, you'd see common ravens using
them as they do elsewhere. In California, it may be
found in most habitats
Ravens tends to stay to themselves (solitary) or in
a pair, but may gather i large groups for foraging or

roosting: it’s common to see groups of ravens soanng
at Site 300. The raven 1s known as a scavenger (ani-
mal carcasses or garbage). but it’s also a predator for a
range of foods: arthropods (including scorpions). small
mammals, amphibians, reptiles, and birds (eggs. nest-
lings, adults), as well as sceds and grams. Interestingly,
the common raven stores extra food. This typically
monogamous bird breeds and lays eggs from February
to Apnl, with clutch sizes of 3-7 eggs and with both
parents tending the young. Rather than migrate, the
raven is typically a

round resident.

Among its unique characteristics, the common
raven makes a wide array of sounds that result in an
almost limitless sound vanation. Calls may range from
low, deep baritone croaks to high, bell-like and twang-
ing notes and much in-between.

Unfortunately. it’s also a bird that 1s Listed as a

other. Rather, look for the wedge-shaped tail of
the raven. its much heavier bill, and its “hackles™
(shaggy throat feathers).

At the Lab

The common raven prefers contoured landscapes
or habitats with diverse elements, including the fence
just outside my oftice window. Ravens may be found
majestically soanng the thermals common to the
Altamont’s rugged hills, but they also adapt well to the
Laboratory, scavenging around man-made structures
for food and nest sites. Enjoy this mysternious bird that
inhabits our world, both real and imagined.

Livermore, CA 94551-0808

ne
LLNIL
PO Box 808, L-797
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Charismatic non-native fox highly adaptable outside of its range s s con

This pholo of a yawning red fox just stretching after a nap on the Lab’s grounds is

dearing. Yet, despite the charismatic nature of this ruddy-furred fellow, the red
fox is an invasive non-native species in California’s valley, lowland and coastal
ecosystems. The red fox (Vulpes vulpes) became widely established after being
introduced in California for fox hunting and fur farming.

While a mammal of only moderate size, the red fox is a stellar hunter and also
excels at adapting to a wide range of habitats. Unsurprisingly, they are increasing-
ly seen, like this Lab visitor, within suburban areas. Their omnivorous diet consists
of small Is (rabbi dents), water and ground-nesting birds, fruits,
berries, insects and carrion. Garbage and pet food also are quite palatable; red fox
will raid both. Establishment of the nonnative red fox in native species’ habitats,
results in greater competition and predation pressures on native species. As a
result, native species” populations decline or are displaced. Numerous examples P e . ]
exist. Among these, piping plover nest destruction in Monterey, California clapper R
rail declines in the SF Bay National Wildlife refuge, and the displacement of the San Joaquin kit fox. LLNL wildlife biologists point to the red fox as a possible
cause for the much diminished presence of burrowing owls in LLNLs north buffer zone.

While the red fox is certainly a charismatic and impressive species, and si; gs are i ide of its native range, this fellow is capable of great
harm to native species and ecosystems. Please do not feed any wildlife on the LLNL sne, lldudmg the red fox.
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The San Joaquin Kit Fox: Where are they?
By Laura Burkholder

The San Joaquin kit fox, a charismatic federally and state protected fox, is a native to
this area yet presents wildlife biologists and other conservationists with a challenge in
ensuring its recovery. This issue is quite relevant to the Lab and its community, as this
area is both native habitat for this fox and is faced with balancing human development
with species recovery. The federal recovery plan for this species recommends actions
to encourage owners of large land tracts within the San Joaquin Valley to cooperate
with recovery efforts. Due to the fragmentation of private and public lands in the Valley,
voluntary cooperative management is seen as the only strategy that would significantly
improve the overall habitat for the kit fox.

Distribution and Conservation

The San Joaquin kit fox inhabits grasslands and scrublands and was once widespread
throughout most of the San Joaquin Valley. With the significant reduction and
fragmentation of these habitats, the current range of the kit fox is largely reduced, and
its distribution is sparse in the northern portion of its range, an area that includes Site
300. Although Site 300 provides highly suitable habitat and abundant ground squirrel
prey for the kit fox, there are no known observations of this species onsite. However,
historic populations may have occurred at Site 300. Prior to the 1930’s the San Joaquin
kit fox occurred in the San Joaquin Valley from Southern Kern County to eastern Contra
Costa and Stanislaus County. By 1930, the kit fox range was reduced by more than half
as a result of agricultural use, industry, and urban development. The largest remaining
portions of its range occur in the southern and western parts of the San Joaquin Valley.
Kit foxes are now very rare and have suffered significant population declines in other
parts of their historic range.

The San Joaquin kit fox is listed as a federally endangered (1967) and state threatened
(1971) species, providing it with federal and state protection under the Endangered
Species Act. In addition to habitat encroachment and fragmentation, threats to kit foxes
also include competition and predation from other species such as the red fox
(nonnative), coyote, domestic dog, bobcat and large raptors.

Natural History

The San Joaquin kit fox is a small brown to grayish fox with long legs and large ears. It
is the smallest member of the Canid family (dogs, wolves, and foxes) in North America,
standing about 9 to 12 inches tall and weighing about 5 pounds.

These foxes are active year-round and are mostly nocturnal, but can be seen during the
day. Kit foxes use dens for reproduction (pupping) and protection. They dig their own
dens or modify burrows of other species like badgers, ground squirrels, and coyotes.
They may also den in human-made structures such as culverts or drainpipes small
enough to keep out coyotes. Active dens are often littered with prey remains, droppings,
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or fresh tracks. One fox uses several dens throughout the year, which may be a method
to avoid their predators.

Kit fox can breed at 1 year old. Mating occurs between December and March and litters
of 2 to 6 pups are born about 48 to 52 days later. The pups begin to disperse from their
parents in another 5 or 6 months in late summer. On occasion, one or more of the pups
will stay with their parents through the year and help raise the next litter. Kit foxes in the
southern portion of their range eat mostly kangaroo rats, pocket mice and other
nocturnal rodents while those in the northern part eat primarily ground squirrels.

Kit fox at Site 300?

Is it possible that the small fox you briefly glimpsed flitting through the adjacent
grasslands near Site 300 was a rare sighting of the San Joaquin kit fox? LLNL wildlife
biologists have conducted surveys for this species at Site 300 since the early 1980’s. In
the 1980’s and early 1990’s kit foxes were observed in several areas near Site 300
including Carnegie New Town and the Altamont Pass area. The closest documented
location was within 2 miles north of Site 300. Surveys conducted by LLNL wildlife
biologists in the 1980’s found several potential kit fox dens at Site 300, suggesting the
occasional use of the site by kit foxes for denning and foraging, but providing no direct
evidence. So while the San Joaquin kit fox has not been positively documented at Site
300, the potential for its occurrence onsite certainly exists. Because of low numbers, the
kit fox can be difficult to detect in their northern range. LLNL wildlife biologists remain
committed to protecting San Joaquin kit fox habitat and will continue searching for this
unique species at Site 300, for the kit fox just may turn up onsite someday.
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Tricolored Blackbird wings it at Lab’s Site 300

state and federal species of special concern, is a

gregarious species. with more than 99 percent
of its entire population found in the Central Valley.
notably at Site 300.

These birds form huge breeding colonies in
wetland, riparian and agricultural areas near favor-
able vegetation — such as bulrushes, willows, or
barley — and ample water. When conditions are
ideal, Tricolored Blackbird colonies have been
known to get as large as 300 000 adult birds with
200.000 nests, though colonies of this magnitude
have not been recorded since 1935,
These enormous colonies likely have
disappeared due to the species’ remark-
able population decline.

The Tricolored Blackbird population
was once more than one million birds
strong. However, half of the population
was lost between the mid-1930's and the
mid-1970"s, and it has continued to fall
ever since. The reasons for the plum-
meting population are many, but chief
among them are habitat loss and agricul-
tural harvesting operations, which caus-
es Tricoloreds” nests to be destroyed
when the nesting habitat i1s harvested.

Although Tricolored Blackbirds con-
tinue to lose breeding sites through habi-
tat alteration, there are protected arcas
and refuge opportunities for this species.
Arcas relatively free of human distur-
bance that contain proper vegetation and

Thc Tricolored Blackbird (Agelaius tricolor), a

?(I‘

LLNL’s‘gvild side

By Brian Spirou

MICHAEL v HATTEM; INSET F0TOS: BRIAN M. SMALL

sate farmers who suspend harvesting operations
in favor of Tricolored Blackbird breeding. Site
300 1s one such breeding ground.

In June, a colony of about 1.000 nests was
found in Site 300°s Elk Ravine — representing
the first Tricolored Blackbird colony detection at
Site 300 since 2002. Tricoloreds typically occupy
breeding sites on a three-year cycle, thus the
detection of a colony 1 2006 1n Elk Ravine,
while a year late, was expected. A recently com-
pleted restoration project has increased the habi-
tat suitability of Elk Ravine. and the current
year's colony was estimated to be 15 percent
larger than the colony seen in 2002,

During the fall of 2005, a riparian habi-
tat restoration project was completed in Elk
Ravine. This project involved the construc-
tion of deep stream pools. which ensured
availability of perennially present water
near the breeding site. With ample water
now available throughout the breeding sca-
son. the cyclical Elk Ravine Tricolored
colony may continue to grow, thus con-
tributing to the overall population recovery
of the species.

With similar wetland/riparian restoration
projects underway throughout the Central
Valley. the Tricolored Blackbird has a better
chance of making population gains. If these
gamns occur, Site 300 will not only have
aided the species in its recovery, but it will
have done so while demonstrating that con-
servation efforts can co-exist with technolog-

a nearby perennial water source can pro-  Tricolored Blackbird adults are most easily confused with Red-winged ~ ical and economic progress.

vide refuge to nesting Tricolored

Blackbirds. Tricoloreds are distinguishable by a squared tail (the tail is

Brian Spirou is a biology team intern in the

Environmental Evaluations Group. Contact him

Blackbirds. State and federal lands in more rounded in the Red-winged blackbird), a longer and narrower
at spirou2@ linl.gov.

the Central Valley provide safe haven to  bill than the Red-winged, and a narrower and more pointed wing
the species. and organizations such as shape. A miniscule portion of a Tricolored Blackbird colony is shown.

y o ) . A REFERENCE: BEEDY, E, C. Axp W J. Hastiron 111 1999
the Nature Conservancy fully compen- Insert left: a male Tricolored. Insert right: a female Tricolored.

TRICOLORED BLACKBIRD (AGELANS TRicotak). IN THE Bios of
NOKTH AMERICA, No. 423 (A, POoLE AND F. GILL, B05.). THE BIRDS 0f
INORTH AMERICA, INC., PHILADELPHIA, PA
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It 1s a warm spring day. The
clderberries (Sambucus sp.) along a
stream sway with the breeze. One of
these shrubs has a few small holes in
its trunk, cach one about the diameter
of a pencil. Out of one of these holes
crawls a beautiful, red and black

beetle with long antennac. It takes

a look around, cleans its antennac,

and then crawls away to nibble on

some fresh. green elderberry leaves.
This 15 a newly emerged adult valley
clderberry longhorn beetle (Desmoceros
californicus dimorphus), otherwise
known as the VELB.

Until recently, the VELB was only
known from riparian arcas that include
clderberries (Figure 1) as a component
from California’s Central Valley. In
1980, the VELB was federally listed
as a threatened species under the
Endangered Species Act, due to the loss
and alteration of its riparian habitat
and because 1t naturally occurs at low
population densities. More than 90
percent of riparian habitat in the Central
Valley has been lost to agricultural

and urban development. The remaining . o
habitat is fragmented. m:::lm:n elderberry, host plant for the VELB. Credit: Karen Jensen
The VELB is a member of the An adult male VELB. Credit: Richard Arnold
longhorn beetle family (Cerambycidae). A deposited VELB egg. Credit: U.S. Forest Service
Adults are about 3/4 inch (2 centimeters) AVELB larva i th h an elderberry branch. Credit: U.S. Forest Service
in length. Females are larger than their VELB pupae mdug:hgwa?ﬁngformhmmhosis Credit: U.S. Forest Service

male counterparts. but males have
longer and more robust antennae (Figure

2). Both sexes usually have a bright red

color on their wings. The forewings of plant. They subsist on the pith of the
females are dark metallic green with elderberry during this period. At the 5
bright red trimmi In males. the end of this stage. the larvae chew an 23
forewings can be similar in color to the exit hole in the trunk of the host plant. =3
female's, or red and black with dark Sealing the hole with a mixture of wood t ¥
green spots. shavings and beetle droppings called

The life history characteristics of the frass, they retreat into the plant where
VELB are somewhat secretive and little they pupate (Figure 5) and go through
known. However, it is assumed theirs metamorphosis. Once metamorphosis is
1s similar to the life histories of other complete, the adult emerges through the
closely related longhorn beetles. Adult exit hole to start life on the outside.
VELB live for several weeks between Since most of VELB's life occurs 0
the months of March and June. timed within the elderberry plant. surveys <
with the flowering of the elderberry for them tend to focus on searching 8
plants. They dine on the leaves and for elderberries. the exit holes on -
possibly the flowers of the elderberry the trunks, along with searches for 1
unttl 1t 15 time to mate. Females will adult VELB. Ddring a 2002 survey at S: l—;
deposit their fertilized eggs (Figure 3) Site 300, six adult VELB and 16 exit B~
in crevices of the elderberry bark. Eggs holes were observed and recorded. =
hatch a few days later and the larvace Though the numbers may scem small, o) 6
(Figure 4) bore into the pith of the this information represents a range % 5]
plant’s trunk. stem or roots. extenston for the VELB. heightening this 8 2‘ * §

The larvae complete their population’s importance to the species 2 =0 E
development in one to two years. all the recovery especially in the context of = _'l 25
while remaining inside the trunk. large California’s continued development and % 5 9 5

branches. or roots of the elderberry altering of riparian arcas.
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New life sprouting at Site 300 after the 2005 Tesla fire

Two years ago on July 19, 2005, a wildfire started in the dry grass at the summit of Corral Hollow Road between Livermore

and Tracy. Strong winds caused the fire to spread quickly, and by the time the fire was controlled the following day, 6,387
K acres had burned. The fire swept through more than 2,000 acres of undeveloped grasslands, coastal sage scrub and blue oak

woodlands at Site 300. Each of these ities has evolved gies that help them recover following wildfires.

I_I_“L’ Wild side Grasslands at Site 300 benefit from periodic fire because fire adds nutrients to the soil and removes old accumulated organic
; matter that restricts the germination of native seeds. Just one year after the wildfire, Site 300's grasslands had recovered from
the effects of the burn. Site 300’ coastal sage scrub communities had the largest impact from the 2005 fire. Although shrub
By Lisa Paterson species in this community have several adaptations that help them to recolonize burned areas, these species are susceptible to
: direct impacts from fire. Because the growth of shrubs is very slow in Site 300's arid climate, the impacts of the Tesla fire are
still obvious in the Site 300 coastal sage communities two years after the fire.
=

Resprouting from the crown of
- a fire-damaged black sage. -
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May 2005: Two months before May 2006: Coastal sage scrub May 2007: T fter the -
the Tesla fire, dense coastal sage species and ancient California fileyshmbl;y‘::gyeet;:iso: ::5 g 2' % g
scrub vegetation covered this junipers lost in the wildfire be- started to recover. =S 0E
hillside at Site 300. gan to recover. B
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Protecting arroyos vital to healthy area watershed

LLNL's wild fd?(
S wiid side
¥

By Lisa Paterson

A watershed 1s an arca of land in which all water
dramns to the same location. LLNL's Livermore site is
within the Alameda Creek watershed: two crecks
cross the Livermore site (Arroyo Las Positas and
Arroyo Seco) that are part of the network of water-
ways that form this watershed.

The Laboratory also pumps drinking water from
the Hetch Hetchy agueduct close to where the aque-
duct crosses Arroyo Mocho, another tributary to the
Alameda Creek watershed.

The Alameda Creck watershed includes an area
of approximately 700 square miles in Alameda. Santa
Clara and Contra Costa counties. Water in crecks and
other drainages within this watershed accumulates
and flow toward Alameda Creck and the Alameda
County Flood Control Channel and eventually ito
the South San Francisco Bay near the Dumbarton
Bridge.

The Alameda Creck watershed once supported
populations of anadromous fish including steelhead
(Oncorhynchus mykiss) and pacific lamprey
{Lampetra wridentata). Anadromous fish spend the
majority of their life cycle in the ocean and return to
fresh water streams and rivers to reproduce. Steelhead
historically spawned in Alameda Creek and its tribu-
taries, and the young fish returned to the ocean via
the San Francisco Bay after approximately one year
in the fresh water streams. But by the 1950s. the
California Department of Fish and Game considered
the steelhead fishery no longer viable.

The largest barriers to fish migration in the lower
Alameda Creek watershed include three inflatable
dams and a concrete drop structure (known as the
BART weir) located in the Alameda Creek Flood
Control Channel near the San Francisco Bay. The
most significant barriers to fish migration n the
watershed's upstream reaches are the three dams con-
structed to create Calaveras, San Antonio and Del
Valle reservoirs. Also, numerous smaller fish migra-
tion barriers exist throughout the watershed. A study
completed by the Alameda Creck Fishenes
Restoration Workgroup in 2000 concluded that suffi-
cient steelhead rearing and migration habitat remains
in the watershed to support a population of these fish
if the migration barriers were removed.

Efforts have been under way by government
agencies and citizens groups for more than 20 years
to restore anadromous fish to the Alameda Creck
watershed. The efforts of these groups are finally
coming to fruition. In 2001_ the East Bay Regional
Park District removed two small swim dams from
Alameda Creck in the Sunol Regional Wilderness
Park. Recently, the Alameda County Water District
was awarded two $500.000 grants from the National
Fish and Wildlife Foundation to remove the lower
inflatable rubber dam in the Alameda Creek Flood

Catavwas Roservorr

| I

The Alameda Creek Watershed, in relation to the Laboratory site and its pumping station.

Control Channel and to install fish screens on water
supply diversion ponts at the mouth of Niles Canyon.
The Zone 7 Water Agency has included structures to
assist fish passage in recent projects within Arroyo
Las Positas and Arroyo Mocho.

LLNL also has done its share to restore and pro-
tect the Alameda Creek watershed. In 2004, LLNL
removed a concrete low water crossing that had been
used to access LLNL's Hetch Hetchy pumping station
from Arroyo Mocho. The removal of the barrier will
allow steelhead access to approximately eight miles
of habitat in the upper reaches of Arroyo Mocho after
other downstream barriers are removed. In 2005,
LLNL completed a project to reduce erosion in the
LLNL reach of Arroyo Seco by adding meanders to
the channel, reducing the slope of the creck banks and
revegetating the site with native plants. This project
was designed to reduce the sediment input to the
watershed from this site and improve wildlife habitat.
LLNL also implements a storm water pollution pre-
vention program to protect the quality of runoff dis-
charged into Arroyo Seco and Arroyo Las Positas and
has undertaken projects to protect and improve habi-
tat and water quality in these two arroyos.

There are simple measures we can take in our
daily lives to protect the water quality and habitat
value of our watershed. At work, implement the Lab’s
storm water pollution prevention program and dispose
of wastes properly. At home. join in local volunteer
efforts to clean up and restore native plants to the
creeks in your home town, make sure you dispose of
chemicals such as oil. paint and solvents at appropri-
ate facilitics, use native and other drought tolerant
plants in your yard. and visit your local crecks and
leam more about these precious resources. In
Livermore, there is casy access to local arroyos. The

Arroyo Mocho trail can be accessed from Robertson
Park near Arroyo Road and the trail along Arroyo
Valle 1s found in Sycamore Grove Regional Park off
of Wetmore Road.

More information on the Alameda Creck water-
shed is available at http://www.alamedacreek.org/,
and information on watersheds throughout the county

can be found at hup://cfpub.epa.govisurf/locate/
index.cfm.
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The Enhancement of a Site 300 Wetland et st i

Revitalization of wetland arcas has
become an international concern.
Wetland types such as marshes.
estuaries. floodplains and shallow
lakes provide functions of great
value to society. Essential biologi-
cal services of wetlands include
water filtration and purification,
flood control and maimtenance of
biodiversity. Current wetland dete-
rioration and increased vulnerabili-
ty are largely products of human
trusion; Site 300 recently
enhanced a small, spring-fed

ourse to i 1

values on site.

Pools were crafted or “keyed” with 1- to
2-ton boulders to withstand the test of
time and water, including the 100-year
flood event.

After the wetland features were in place,
i radable coconut fiber rolls were placed
in the channel to help direct the water flow and

minimize sedimentation downstream.

In late accumulated sedi were
d and incised cf Is were enlarged and
smoothed for the ponl design.

The area was seeded with native plants that would grow after the
first winter rainstorms. Complete revitalization of this portion of

Elk Ravine is expected within 5 to 10 years.
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Vernal pools reflect seasonal changes

The new year is a time of renewal when we take
amoment to retlect on our lives and make resolu-
tons to change our ways. In Califormia, the new year
15 also a time of renewal i nature. Nothing better
exemplifies this than the rebirth of vernal pools in
the rolling grasslands m the Tn-Valley and Central
Valley. Notmany people notice temporary wetlands,
but these little oases play an extremely important
role m Californian grasslands, providing water, habi-
tat and food for many waldlife species.

Vemal pools are a type of temporary wetland
that was once common but now 1s quite rare duc to
large-scale alteration of lands for agriculture and
development. “Vernal” means spring in Latin, and
vernal pools are so named because of the amazing
growth of flowers along the drying edge of the pools
n the sprng.

Despite the name, winter marks the actual begm-
mng of the life cycle of vemal pools, as winter rans
fill depresssons. During the winter, vernal pools may
look like nothing more than a big puddle. but they
are already teaming with ife. Both the California
red-legged frog and Cali-
fornia tiger salamander
use temporary wetlands to
breed in the carly spring.
In addstion to our amphub-
1an friends, there is a cor-
nucopia of wildlite species
waiting to “spring to life”
when the vemal pools
begin to fill with water.

Among these are the
vernal  pool  tadpole
shnmp and fairy shnmps
(which resemble  “sea
monkeys™ or the brine
shnmp you had as a kid).
These shriimp survive the
dry phase of the pool

<
?(
LLNL's wild side
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By Jennifer Garrison

Wet phase {winter}

scaled mto tiny living time capsules called “cysts’
(which are really shnmp eggs witha speaial coating).
The cysts hatch when they are submersed in water,
and the baby shnmp grow to maturity in a few weeks
to two months. The mature shnimps mate and pro-
duce new cysts, which can remam donmant for years.
Because their unique habstats have become so rare,
vernal pool tadpole shnmp and several species of

Pooro © 1981 De. Ovex D, Poczax

Flower phase (spring)

fairy shnmp are classified as federally endangered
under the Endangered Species Act. Other common
residents of vemal pools include beetle and drag-
ontly larvae, westem spadefoot toads. and pacific
tree frogs. Bobeats, coyotes, badgers, herons and
egrets also visit the pools to drink water and to snack
on the tasty cnitters Living there.

As the pools dry and the animals depart, flowers
bloom i concentric nings around the pool. Colors
range from whate to bright yellow to hot pink and
purple. These vemal pool plants. many of which
are found nowhere else m the world, have wonder-
ful descriptive names, such as palmate-bracted
bird’s beak, little mousctail, calicoflower, monkey

flower, and woolly marbles. All venal pool plants
are short-lived, and grow, flower, and put out sced
while there is still mossture around the pool. The seeds
will then wait patiently for the rams to begin, to start
the whole process again.

By the time the vemal pool has completely dred
up mn the summer, there is little sign to the casual
observer of the plethora of life found there only a few
months prior. The moral of the story 1s that some-
tmes first impressions can be decerving — some-
thing that appears to be a plamn brown field in the heat
of summer can transform into something very spe-
c1al in the winter and spring. This winter see 1f you
can find a vemal pool. Then remember where 1t is,
2o back to visit it as the seasons progress, and see
what changes ime bnngs.

Jennifer Garrison is an ecologist and wildlife
hiologist in EPD

A typical vernal pool in the spring. Notice
plant species change as you move away
from the wetter center. The purple in the
center of the photo is not water; it comes
from thousands of purple flowers.

~ Dy phase {sumoes).

PHOTOS BY DAVID ROSEX, WILDSIDE PHOTOGRAPHY; FROVIDED BY SACRAMENTO SPLASH

The three phases of the vernal pool life cycle. There are many vernal pools in the Livermore Area, especially in North Li

in the Spri
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Delving beneath the surface of the Laboratory’s ‘lake’

Those who wander near the Central Cafeteria
may happen upon a small “lake™ officially called
the Drainage Retention Basin. An unspectacular
body of water, it's clear that this basin is not entire-
ly natural. It accumulates and retains water, yet
water cannot percolate into the soil beneath it:
thick polymer liner lies under a foot or more of
basin sediment to prevents any natural passage.
The basin perimeter is mainly grouted “rip rap.”
— an engincered buffer — rather than a natural
mosaic of riparian \cgcu(mn Tributaries into the
basin mainly consist of hoses from groundwater
treatment units or concrete, manmade storm chan-
nels rather than

K
- K
LLNL's wild side

T

By Jessie Coty

tive species also disrupt the natural dynam-
ics of the basin’s ecosystem, which is a simple
aquatic system compared to natural lakes, such as
Lake Tahoe, and unable to casily adapt to changes.

Freestyle swimming laps across the breadth
of the basin? In the ramny scason. this four-acre
basin collects water from approximately a quarter
of the LLNL site and 70{-900 acres of off-site
horse and cattle ranchland.

This overland flow 1s not the relatively pris-
tine water that gallops from a river's headwaters
in Montana, but rather is a surface flow from an
industrial, municipal, and agricultural area —not
and ideal spot for swimming.

meandering
streams flowing
over pebbles.
Yet, in this
arid valley, an
oasis of water
no matter how
simple or small
creates quite the
stir. If you have

EPD Waann Guimaa: Axo Mosmosess Goue

Top: Construction of the Drainage

water.  many Re!em-on Basio il 33701He
will come; hlifll Inev.plammenl p.rwmts
wildlife, plants ~the nfiltration of water into the
and people. And subsurface to facilitate efforts to
in such stark treatand clean the W"‘M‘.&'
e u— a beneath the LLNL site.
basin construct- Bottom: The construction site of
ed 1 1991 for menew'l'emcl.le&dﬂyovlﬂ-
specific purpos- looks the Drainage Retention
es (i.c., tempo- Basin; note the S""M:‘"P rap”
rary detention perimeter of the basin, which
of surface water makes plant growth difficult.

flows  during

the wet season

of up to 37 million gallons. support for the cleanup
efforts of ¢ 1 d groundwater b h the
LLNL site and flood control) will have objectives
that evolve over time. The basin stll serves the
purposes for which it was designed, yet it attracts
others. Wildlife and plants established themselves
1n the basin, creating wetland habitats. These habi-
tats. in turn. enhance the attractiveness of the
basin.

In the midst of our urban environment,
muskrats make their home within the basin from
time-to-time, taking languid swims. Dawn or dusk
affords glimpses of a handful of different birds
(e.g..red-winged blackbirds, egrets. green herons,
pied-billed grebes) that keep a vigilant eye on the
shallows at the water’s edge. Dragonflies with
intricate designs (look close) and vibrant colors
dip into the water’s surface and dart through edge

Top right:The inri izned wings and v
dngonﬁesmusiymnanhem

Center: The bullfrog is a non-native, invasive frog that also inhabits the
basin, yelﬂmlmsﬂsemwalolhmmandfedenlythmkmdcdn-

fornia rec-legged frog.

Bottom right: The federally threatened California red-legged frog is known

to inhabit the basin.

vegetation.

The LLNL community walks, runs, bikes,
watches birds and other wildlife. or sits convers-
ing near and around the basin. Protecting the basin
is important (it helps meeet environmental regu-
lations) and difficult.

Game fish adversely impact the arca’s native
California red-legged frogs. which are threatened
with extinction and also inhabit the basin. Any

Use the basin as an alternative
home for those pets or plants no longer
wanted, such as goldfish or an aban-
doned
aquarium’s
vegetation?
These caning
ges-tures
actually
degrade the
health  of
both species
and the
basin’s
ccosystem.

Not only
is it ecolog-
ically detri-
mental  to
have non-
native.
invasive

e

MicHAEL vax Harres

ly colored body of

specics
introduced
! within the

- basin. these
> ""‘.':‘ invasives
further endanger the survival
of the few native species
already established. Finally.
1t is against federal and state
laws to engage in acts that
harm the California red-
legged frog. This means the simple act of placing
your favorite non-native frog (e.g.. bull frog) or
game fish into the basin might be well-intentioned.
but it’s illegal.

So in this hot and and environment. an artifi-
crally constructed basin becomes a natural and
attractive facet of the LLNL site.

Got water? They'll come.

Lab blood drive honored

s enines

PAID

g

LLNL retirees Barbara Hill and Ben Mendoza, center, show the awards recently presented to the Lab
by Red Cross Northern California Blood Services. Joining them were (left to right) Joni Schuld, Ron
Hill, JanTulk, Fred Kloverstrom and Glenn Mara. The Lab was honored again this year as the top spon-
soring organization for the Northern California region. In addition, LINL retirees were honored as

one of the top Red Cross blood drive volunteer groups.

Jacquerize MeBripe/Newsuse

Newsline
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Going wild over turkeys is a November tradition

As Thanksgiving approaches, it seems fitting to
contemplate the wild turkey as the national symbol
that 1t nearly became. Just after signing the
Declaration of Independence, the Continental
Congress appointed a three-member commuttee to
design a national seal. Thomas Jefferson. John
Adams and Benjamin Frankhin all had different
deas; none included the bald eagle. Franklin wanted
the wild turkey as the national bird and was disap-
pointed by the decision made in 1782 to use the bald
cagle. as he felt that the bald cagle was of “bad moral
character” Despite this choice to overlook the wild
turkey. it still runs high i our natonal attention every
November.

A “down-to-earth” sort of bird

Anyone that walks. runs, or cycles the roads sur-
rounding the Laboratory may be familiar with a
heavily feathered rush of round-bellied birds flying
suddenly and low across the road. With this low
flight display, it's not a surprise that the wild turkey
(Meleagris gallopavo) belongs to the order
Galliformes (ground-nesting fowl). Except for roost-
g, it spends its time on the ground. Although the
turkey doesn’t fly often nor far. it reaches flying
speeds of 45-50 mph; it
also has a respectable
15-mph running speed.

The wild turkey isa
highly gregarious flock-
g bird: 1t’s not a rure
experience to see a large
group of turkeys stand-
g together in a field or
along the rmadside.
Breeding behavior is
tnggered with lengthen-
g daylight in winter: males (toms or gobblers) gob-
ble and display for females (hens). The hens lay an
egg a day until reaching a clutch size of 10-12
eggs. Incubation is about 28 days and precocial
poults quickly leam survival skills by imprinting
on their mother and leaming her behaviors. They
fly and roost in trees by two weeks, reach adult
size by three to four months and achieve sexual
maturity by one year.

Wild turkeys look for two key components in
their habitat: trees and open grasslands. The trees
provide food. nighttime roost sites and cover:
grasslands provide well-covered forage and nest-
ing arcas. Wild turkeys are omnivores and they
consume a wide variety of plants (including agn-
cultural crops) and animals (largely invertebrates).

LLNL's wild "(d’(
s wild side
€

By Jessie Coty

2004 Tom Grikk
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Left: Wild turkeys investigating a new
habitat, parking lots. Above: A dis-
playing wild turkey (Meleagris
gallopavo).

Another Californian not from California

Although the wild turkey s native to North
America and occurs wadely across the United States. it
was not present in California at the time of European set-
tlement. Like many of us, the wild turkey is yet another
transplant (non-native). To complicate matters, wikd
turkeys are comprised of six subspecies, of which
Califomia is now home to three: the Rio Grande,
Memam's, and castern turkeys. A “Califomia Hybnd™
also occurs, a result of subspecies mterbreeding.

The first known introduction of a wild turkey to
Califomia occurred in 1877 by private ranchers on Santa
Cruz Island. Beginning m 1908, the California
Department of Fish and Game (CDFG) purposefully
released turkeys to establish populations across the state.
A breeding stock was used for peniodic releases: these

domesticated birds lacked the survival and reproduction
skills necessary for the wald. In 1951, the CDFG moved
to a program of wild turkey releases (capture and
translocation of wild birds), which proved successful at
establishing sustainable populations. It released nearly
3000 and 950 trkeys between 1959-1988 and 1989-
1999, respectively. Estimates show that the birds now
occupy approxmmately 29000 square mules (185 per-
cent) of the state with a density of 8.3 turkeys per square
mile (approximately 242000 wild turkeys).

Popular game species or unpopul i 1 ?

The wald turkey is the largest game bird in the state.
Maintaining this species for hunters and wildlife view-
ing is an important objective for the CDFG: sport hunt-
ing for wld turkey is popular and highly valued.

Historically, the first open season for hunting wild
turkey occurred in 1968 (one county). As turkeys
became more abundant, hunting season opened across
remaining counties. By 1979, two-season (fall and
spring) hunting occurred across the state. However,
spring season hunting 1s considered more brologically
sustainable for wild turkey populations. A harvest of up
to 30 percent of males m spring 1s not considered to
effect turkey population growth, yet harvesting more
than 10 percent of the fall population often results in
population declines (due to harvesting females). As a
result, Califomia changed s hunting regulations in
1998, to encourage spring hunting. By carcful manage-
ment of the spring and fall hunting seasons. the CDFG
can ensure sustainable populations across California,
without requining further releases.

Yet, the distnbution of turkeys varies quite a bit
across the state. High densities of turkeys can have neg-
ative impects in ressdential, agncultural and park lands.
The turkey. once nominated for status as our national
bird. 1s often considered a nuisance: it damages gar-
dens and landscaping, defecates in public arcas.
exhibits aggressive behavior and incurs agricultural
depredation. It cats wine grapes, although video cam-
eras prove other species also are to blame. Finally,
parks have a mandate to promote and protect native
species; conflicts therefore arise with nonnative
turkeys.

The wild turkey presents a common conundrum
for environmental agencies who must balance their
efforts to ensure sustainable populations of species
for recreational purposes while minimizing their
detrimental effects. For wild turkey management. this
means reducing populations in problematic arcas
while enhancing populations in other arcas. You can
help this management effort by not feeding turkeys.
not releasing domestic turkeys and by celebrating the
turkey on Thanksgiving as “national bird” for the day.
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Livermore Site Wildlife: the wildlife found at LLNLs Livermore site today includes a core of remnant native grassland and riparian
species in addition to exotic species introduced to the area through human influence. In spring, these animals become more active,and
interactions between wildlife and people become more common. Wildlife is not restricted by the boundaries of this site,and our actions at this
site influence not only the wildlife here but also the grassland and riparian ecosystems beyond the site boundaries. Please follow the simple
guidelines listed below to insure the Livermore site wildlife does not become a nuisance to the human inhabitants of the site, and that we reduce
our impacts to the wildlife here and in the surrounding ecosystems. For more information on Livermore site wildlife, visit the walking tour around
the Haussmann Lake (Drainage Retention Basin) near the Central Cafeteria.

Livermore Site Wildlife

Non-native

fox, Californi o squirrel, California red-egged frog, Pacfic chorus frog L Ingles © 1999 Califorry: (e
and Buff Corsi © 2001 California Acads Alden M. Johi 1999 Calfornia Academy of Sci 2004 Tom Greer - Whi
black-tailed jack rabbit; John White [muskrat).

Livermore site wildlife guidelines: 1) Only observe wildlife from a distance; 2) Feeding wild animals causes them to be unnaturally accustomed to
interactions with people and can lead to aggressive behavior, never feed wild animals or leave food where it can be accessed by wild animals;

3) Introducing exotic or domestic species to any environment can have serious consequences. Captive wildlife or pets should not be released or
relocated.
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